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VIEWS, NEWS AND INTERVIEWS. 
According to recent statistics Ger- 
many boasts now of 23 industrial or 
financial companies in connection 
with electricity, the capital of each of 
which amounts to at least 1,500,000 
marks, the most important possessing 
a capital of 47,000,000 marks, while 
that of six 
others varies 
between 24,- 
000,000 marks 
and 40,000,- 
(00 marks, five 
others range 
hetween 10,- 
000,000 marks 
and 16,000,- 
000 marks, 
and eight con- 
trol from 3,- 
00,000 marks 
to 8,000,000 
marks, 
Among the 
last mention- 
ed, the Union, 
of Berlin, has 
just decided 
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Street Car Motor 
Tasting Set 


Superintendent Murray, of the 
Bureau of Combustibles, at fire head- 
quarters in New York city recently 
issued a set of regulations governing 
the transportation, sale and use of 
calcium carbide. Mr. Murray said 
that the stuff was a source of danger 
to firemen should they be called to 


sealed iron receptacles marked ‘‘dan- 
gerous, if not keptdry.” Nopackage 
may contain more than 100 pounds. 
It may be kept.in bulk in isolated, 
fireproof and waterproof buildings 
where there is neither artificial light 
nor heat. Permits for the sale of cal- 
cium carbide will be issued by the 


Electrical Engineering at Purdue 
University. 

The school of electrical engineering 
at Purdue University, Lafayette, Ind., 
was established in September, 1888, 
and the first regular graduate took 
his degree in 1891. There are now 
144 alumni of the school distributed 

over the coun- 
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upon the in- 
crease of its 
capital from 
3,000,000 
marks to 18,- 
000,000 marks. 
The share cap- 
ital of these 23 
concerns is 
354, 000 , 000 
marks, out of 
which 31%,- 
000,000 marks 
has been paid 
up. But, with 
the {debenture 
capital amount- 
ing to 102,- 
000,000 marks, and the reserve funds 
of 36,564,714 marks, it can be stated 
that a total amount of 493,000,- 
000 marks is invested in the 
great German electrical enterprises, 
not taking into consideration the 
numerous minor companies. The 
last dividend declared by 20 of these 
ventures has varied between five per 
cent (minimum) and 15 per cent 
(maximum), the average being nine 
per cent. 
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fight fire in a building in which it was 
stored. When water comes in con- 
tact with it, acetylene gas is liberated, 
and should this come in contact with 
a fireman’s lantern or other light an 
explosion would follow. It was to 
guard against this that the regulations 
were framed with the intention of 
having it kept only at certain places 
and under certain conditions. In 
transit through the city and on stor- 
age it must be enclosed in hermetically 


Bureau of Combustibles for not more 
than 20 pounds, in bulk or cartridges. 
It must be kept in a fireproof safe or 
vault above the street grade.and must 
be elevated at least six inches above 
the floor. 





The Bloomtield & Orchard Lake, 
Mich., Electric Railroad Company, 
with a capital stock of $50,000, has 
been incorporated with the Secretary 
of State. ‘George L. Hendrie is the 
principal stockholder. 
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try, chiefly in 
the middle 
West. Among 
these are five 
professors in 
engineering in 
American uni- 
versities ; sev- 
en instructors 
and numbers 
of others en- 
gaged in elec- 


trical! manu- 
facturing,cen- 


tralstation 
work, street 
railways, tele- 
phony and 
electrical 
newspaper 
work ; 100 in 
all are engag- 
ed in electri- 
cal pursuits. 
The average 
ineome of the 
members of 
the class of *92 
is $1,500 per 
year. grading 
down to $460 
a year as the 
average in- 
come of the 
class of 98; 
nine per -cent 
of the alumni 
are making 
over $1,800 per year each. 

The school of electrical engineering 
is under the direct charge of Prof. 
Winder Elwell Goldsborough, who 
is professor of electrical engineering 
and director of the electrical labora- 
tory. Associated with him are Pro- 
fessors Duff, Matthews and Taylor, 
with several instructors and assistants. 
As will be observed from the accom- 
panying illustrations, the school of 
engineering is well equipped with 
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practical laboratory facilities for 
carrying out its functions. 

The basis of the electrical engineer- 
ing course at Purdue is naturally one 
which involves a knowledge of the 
fundamental principles of physics. 
The course in physics is designed to 
familiarize the student with the phys- 
ical principles that underlie all engi- 
neering and to fit him to readily grasp 
the many applications of these prin- 
ciples which he will encounter con- 
stantly in his professional career. 
The physical laboratory course in 
electricity and magnetism is postponed 
until the junior year. 

The student enters the dynamo 
laboratory at the beginning of his 
senior year and continues his work 
there during the remainder of his 
course. It is here that familiarity 
with apparatus in commercial and 
industrial form is acquired. ‘I'he 
dynamo laboratory is equipped with 
a general switchboard which controls 
the entire current supply. A com. 
plete and generalized system of wiring 
is gradually being installed through- 
out the building. The switchboard 
makes it possible for a student to 
connect any one piece of apparatus 
with another piece or series of pieces. 
Voltmeters, ammeters and wattmeters 
are stored on shelves around the lab- 
oratory when not in use for experi- 
mental work. The dynamos and 
motors are mounted on solid masonry 
piers; nearly all are of the direct- 
current type. 

One of the pieces of apparatus is a 
Gramme machine imported from 
France during the Centennial in 1876, 
and is therefore highly prized for its 
historical interest, and at the same 
time it is a valuable machine for ex- 
perimental purposes. The other equip- 
ment comprises a Thomson- Houston 
are-light dynamo, two General Elec- 
tric street-car motors, with a con- 
troller and all necessary connections ; 
a Slattery alternator, a General Elec- 
tric monocyclic alternator, and a 
Jenney 500-volt direct-current gener- 
ator. 

The large switchboard is of mar- 
ble, and was designed especially 
for the laboratory. The central panel 
of the board contains two indicating 
voltmeters, two indicating ammeters 
and two indicating wattmeters, all of 
the Thomson type. The department 
also possesses an unusually large col- 
lection of transformers mounted on a 
specially designed rack. There are 
over 30 transformers available for 
laboratory testing, one of 300 lights 
capacity, eight of 100 lights capacity 
and the others smaller. A number of 


transformer tests have been carried 





on in the electrical laboratory during 
the past two years. The most im- 


portant tests at present in progress 
are the ageing tests of a number of 
of modern 


different makes trans- 


formers. 
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ELECTRIC RAILWAY NOTES. 
At a recent meeting of the stock- 
holders of the Highland, Ky., Rail- 
way Company the following directors 
were elected for the ensuing year: 
Jacob Zinsmeister, John Everbach, 











Fie. 2.—Tn& GENERAL SWITCHBOARD IN THE ELECTRICAL LABORATORY AT 
PuRDUE UNIVERSITY. 


In a separate room, mounted on 
masonry piers, are two Kelvin bal- 
ances used in calibrating. In the 
same room is the photometric equip- 
ment. ‘The department at different 
times has done a considerable amount 
of work in standardizing lamps for 
manufacturers. 





Charles Schwartzel, Henry Terstegge 
and John H. Streader. 

The Denver, Colo., City Cable 
Railway has been sold at auction by 
order of the United States Court, 
under foreclosure of a mortgage for 
$4,000,000. The West End Electric 
was also sold under foreclosure, being 
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The Hamilton & Eaton, Ohio, 
Street Railway Company, with a 
capital stock of $10,000, has been 
incorporated; incorporators, J. H. 
Shallenbarger, James <A. Walker, 
J. E. Anderson, C. F. Elliott and 
J. C. Unzicker. 


purchased by the same company for 
$40,000. 

A committee of the Board of 'l'rade, 
of Mount Vernon, N. Y., is investi- 
gating the grant of a franchise for an 
electric road to the New York, West- 
chester & Connecticut Traction Com- 
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pany, and it is reportedthat ‘charges 
will be made against certain city 
officials in connection therewith. 


At the annual. meeting of the 
Staten Island, N. Y., Midland Elec- 
tric Railroad Company it was decided 
to reduce thé number of directors 
from nine to seven, and the following 
named were elected: Robert Weth- 
erill, Richard Wetherill, A. G. Paine, 
M. M. Armstrong, H. T. Walter, 
M. J. Wightman.and W. B. Rock- 
well. Richard Wetherill was elected 
president and general manager io 
succeed W. B. Rockwell, who re- 
cently resigned. 


A corporation has been formed in 
Ansonia, Ct., to be known as thie 
Seymour Electric Railway Company, 
which will petition the next session 
of the general assembly for the privi- 
lege of building and ‘operating a 
trolley road between this’ city and 
Seymour. Arrangements have been 
made by which the new company 
will have the right of way over part 
of the road of the Derby Street Rail- 
way Company, whose power and stor- 
age facilities it will also use. The 
incorporators are prominent business 
men of Seymour and Ansonia. 


At a general meeting of the stock- 
holders of the Ferro Carril Urbano 
Railroad, of Havana, the sale of the 
entire stock, amounting to $1,000,000, 
was authorized at 92. One-half of the 
amount will be taken by Mr. Geo. W. 
Young, president of the United States 
Mortgage and Trust Company; Sen- 
ator Smith, of New Jersey; Percival! 
Farquhar, F. S. Pearson, Col. G. B. 
M. Harvey and Hanson Brothers, of 
Montreal. The other half was taken 
by Ruffe & Sons and T. W. Todd, 
bankers, of London. Captain-Genera! 
Castellanos has issued an order stop- 
ping work on the railroad concessions, 
without prejudice to the rights of any 
of the parties interested, until the 
Americans take control. 





->--- -— 
A Successful Battery Company. 


The business of the Gordon Battery 
Company is rapidly increasing, and 
friends of the company will be pleased 
to hear that they will declare im- 
mediately a semi-annual dividend of 
four per cent on the preferred stock 
from the net earnings of the six 
months ending January 1, 1899. 

The Gordon cells are fast being 
introduced. into the telephone field 
and fire-alarm service of the country. 
It is stated that a majority of the 
railroads have adopted the Gordon 
cell for operation of* signals, and 
thousands are daily in use. 
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Telephone ews 
and Comment 


‘he Farmers and Merchants’ ‘Tele- 
phone Company, of Warsaw, Ohio, 











ELECTRICAL REVIEW 


secretary, to build and operate a tele- 
phone line between Thompson and 
Moab, Utah ; capital stock, $1,400. 





F. G. McConnell, who has been 
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has been incorporated ; capital stock, 
$5,000. 





The Duluth, Minn., ‘Telephone 
Company has completed its line to 
Cloquet. 





The Ticonderoga, N. Y., Tele- 
phone Company have commenced re- 
modeling their plant. 





The United Telegraph, Telephone 
and Electric Company, Chicago, certi- 
fied to an increase in the number of 
its directoxs from five to nine. 





The Lexington, Tenn., Telephone 
Company has been incorporated by 
J. E. Meleal, H. E. Gruper, and 
others; capital stock, $200,000. 





The Pennsylvania Telegraph and 
Telephone Company, of Beaver Falls, 
has been incorporated by H. C. 
Patterson and others; capital stock, 
$50,000. 





It has been decided to build a tele- 
phone line between Charlotte and 
Lansing, connecting Potterville and 
Milletts, which will be completed 
within 30 days. 





The Youngblood -Stampers Tele- 
phone Company, Boston, Mass., has 
been incorporated by R. A. Young- 
blood, F. H. Stampers and N. H. 
Youngblood ; capital stock, $12,000. 





The Thompson & Moab ‘Telephone 
Company, of Salt Lake City, Utah, 
has been incorporated by Arthur A. 
Taylor, president; J. C. Taylor, 
vice-president ; Robert James Thomp- 
son, treasurer, and Charles Wilson, 


to all the departments of the road, 
and is pronounced a success in every 
respect. 





At a meeting of the Catoctin & 
Myersville, Md., Electric Railway 
Company in Myersville, the following 
directors were elected: Cyrus F. 
Flook, D. C. Winebrener, George 
William Smith, Joseph W. Gaver, 
William M. Bittle, John C. Leather- 
man, George Dallas Gaver, Charles 
Johnson, George T. Thoms, John T. 
Hildebrand. 





The Postal Telegraph Company 
has incorporated in Iowa, and an- 
nounces its intention of expending a 
large sum in the improvement of its 
system in that state. General offices 
for Iowa will be established in Des 
Moines, and two trunk lines will be 
built across the state, one from 
Dubuque to Kansas City, and the 
other from Sioux Falls via Sioux City, 
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manager of the. Central Union Tele- 
phone Company’s exchange at Youngs- 
town, Ohio, since last Spring, has 
tendered his resignation to the com- 
pany, to take effect January 1. 





The movement to establish tele- 
phone communication between Balti- 
more, Md., and intermediate points 
and Drum Point has been revived. It 
is proposed to form a corporation, to 
be known as the Baltimore, Annapolis 
and Drum Point Telephone Com- 
pany, with a capitalization of $12,500. 





The Houston & Texas Central Rail- 
way has just completed an independ- 
ent telephone system in Houston, 
‘Tex., and it is now in successful op- 
eration between the general offices, 
yards and buildings of the company. 
The enterprise is a great convenience 








403 


tions with practically every town of - 
any importance in Jowa. The busi- 
ness will be centralized at Des 
Moines, and sent East and West over 
direct wires. 





A deal has been consummated 
whereby the independent or county 
telephone companies of Mercer, Law- 
rence, Butler, Erie, Crawford and 
Beaver, in Pennsylvania, and ‘Trum- 
bull County, in Ohio, will. be con- 
nected. The work of connecting up 
the lines will be commenced at once, 
The Independent company, of Erie, 
Pa., is the prime mover. 





The directors of the American Bell 
Telephone Company have declared a 
regular quarterly dividend of three 
per cent and one and one-half per 
cent extra, payable January 16 -to 
stock of record December 31. Books 
will be closed from January 2 to 
January 14, both days inclusive. The 
extra dividend is the regular semi- 
annual extra dividend and makes 15 
per cent for the calendar and fiscal 


years. 
_ —_—__ +2 


BOOK REVIEW. 
‘PRISMATIC AND DIFFRACTION SPECTRA.” 
Memoirs of Joseph Von Fraunhofer. 
Translated and edited by J. S. 
Ames, Ph.D., Professor of Physics in 
Johns Hopkins University. Harper & 
Brothers, New York. 

The second of ‘‘ Harper’s Scientific 
Memoirs” is in keeping with the first. 
Newton first observed the sun’s spec- 
trum in 1666 in a crude fashion. 
Wollaston, in 1802, went a little 
further, but it was the good work of 
Fraunhofer which, beginning in 1814, 
gave us the fascinating science of 
spectroscopy. To the student and 
science reader this little work - is 
doubly welcome, placing as it does in 
plain English the original papers of 
Fraunhofer and Wollaston before 
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Des Moines and Keokuk to St. Louis. 
Branches will be built from these, 
which will give the company connec- 


them. It, with its predecessor of the 
Memoirs, should have a place in every. ., 
library. 
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LONG-DISTANCE TRANSMISSION OF 
ELECTRIC POWER. 





BY PROF. GEORGE FORBES, F. R. 8., 
M. INST. C. E., BEFORE THE 
SOCIETY OF ARTS, LONDON, 


NOVEMBER 23. 





(Concluded from page 897.) 


You will believe then that I possess 
a mass of tables and curves, and these 
might be worth publishing if the 
time had arrived, which is not, per- 
haps, yet. During these years, how- 
ever, my methods have gradually be- 
come so simplified that I venture to 
bring to your notice one curve in re- 
lation to the one special question of 
efficiency and cost of transmission 
lines. It is so simple in its present 
form through a gradual evolution 
that I can not help thinking that it 
may be of use to others. 

In transmission schemes the cost of 
copper becomes so all-important, when 
dealing with long distances, that it 
helps more than I can tell you to have 
simple means for estimating even 
roughly the cost and efficiency under 
various conditions. 

I feel some difficulties in laying be- 
fore you these methods, because there 
is nothing new in the results, and all 
results can be obtained by the ordinary 
methods. They have, however, been 
invaluable to myself. ‘These methods 
are particularly useful for getting out 
preliminary estimates so quickly. 

Here let me say that in all pre- 
liminary work on the cost of long 
conductor lines, I never take notice 
of the resistance of the conductor. 
nor of the value of the current. IJ 
deal only with the current density 
and loss of volts. It is the same 
thing under a different name. But 
it is what you want. 

Again, I never use, in calculation 
for my own use, the efficiency of the 
conductor system. It is far more 
convenient to use the ivefticiency, or 
the reciprocal of the efficiency, which 
is also the horse-power put into the 
generating end of the line to deliver 
one horse-power at the other end. 

I give you these suggestions for 
what they may be worth as the result 
of long experience. 

I suppose every one present is aware 
of the fact that if you had a case 
where the power cost absolutely noth- 
ing, you would use the least copper 
and have the cheapest arrangement, 
with an inefficiency of two; i. e.,an 
efficiency of 50 per cent, or two horse- 
power generated for each horse-power 
delivered. If you make the current 
density either greater or less than 
what is required to produce this in- 
efficiency, then you have to use more 
copper to deliver the same quantity 
of power. 

This is a point which in a general 
way is appreciated by the business 
man who is not an electrician, as has 
been already stated. 

Fig. 1 shows this very well, and a 
study of it is interesting. We see 
that the copper required to transmit 
one horse-power 100 miles, at an initial 
pressure of 10,000 volts, with contin- 
uous current,falls with the increase of 
density until the efficiency is 50 per 





cent, and then rises. This figure 
shows the weight of copper required 
per horse-power delivered at a dis- 
tance of 100 miles at 10,000 volts. 
It is drawn for the simplest case of 
continuous current, to which correc- 
tions only for temperature and sag 
have to be made. It is equally ap- 
plicable to a single-phase or a two- 
phase alternating transmission to 100 
miles at 10,000 effective volts ; or at 
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1.—TRANSMISSION 
Mines av 10,000 Voits Continuous 
CURRENT. 
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5,000 effective volts from any wire to 
the middle of the electric system, or 
to three-phase transmission to 100 
miles at 5,000 effective volts from any 
wire to the middle of the electric sys- 
tem. But, with alternating current, 
corrections must be made for self- 
induction and capacity. 

The same remarks apply to the 
meaning of the voltage of the line in 
all the curves and tables referred to. 
They are worked out for continuous 
current, aid for any other system the 
engineer must add the usual correc 
tions. 

Another curve may be drawn show- 
ing the inefficiency at each current 
density. This curve constantly rises; 
i. e., the greater the current density, 
the greater is the inefficiency. 

Now, from these two curves we can 
deduce a-third curve, which is the 
one which I find gives one in a few 
minutes all the main facts one wants 
for any horse-power to be delivered 
to any distance at any initial volts. 

This curve gives the tons of copper 
per horse-power delivered at 100 miles 
with 10,000 volts, continuous current, 
in terms of the horse-power generated 
per horse- power delivered. 

Measuring along a horizontal line 
you get the inefficiency; i. e., the 
horse-power generated for each horse- 
power delivered ; and measuring ver- 
tically you get the corresponding tons 
of copper required for each horse- 
power delivered at a distance of 100 
miles. 

The curve is aiso marked with fig- 
ures to show the current density, in 
amperes per square inch section of 
copper. 

I never travel a day without this 
curve in my pocket. 

This curve is correct for 100 miles 
and 10,000 volts, or for any other case 
where the volts equal 100 times the 
miles. The curve shows you, for ex- 
ample, that for an inefficiency of one 
and one-half you require a current 
density of 387 amperes per square 
inch and .55 tons of copper. And 
thus current density and weight of 


ELECTRICAL REVIEW 





copper per horse-power is the same, 
whether vou use 10,000 volts at 100 
miles or 100 volts at one mile. 
For any other volts and distance in 
miles, V and M, you divide the volts 
Vv V 


by the miles and get-—; then——_=D, 
M 100M 
the multiplier for the current density, 
) 2 
and | —— | =T the divisor, forthe 
| 100M 

tons of copper per horse-power. 

As an example, 15,000 volts and 
15,000 








300 miles. Here D= = 
100 x 300 

Hence, for an inefficiency as above of 

1}, the current density will be }x387 

=198. The tons of copper per horse- 
55 


power will be-—=2.20 tons, 
2 


Now let me show another use of 
the curve. Suppose we capitalize 
the cost of running the generating 
station, and add to it the cost of the 
generating works, and divide by the 
horse- power, we have then the capital- 
ized value of one horse-power gener- 
ated; I will call it forshort the value of 
one horse-power generated. We also 
know the cost of one ton of copper. 
Divide the value of the horse-power 
by the value of the ton of copper, and 
draw a line across the axes so that it 
cuts the axes in that ratio. 
line parallel to this and touching the 
curve. This gives you, according to 
Lord Kelvin’s law (as modified by 
Ayrton and Perry), the point of maxi- 
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mum economy giving directly the in- 
efticiency, the tons of copper per 
horse-power and the current density. 
Thus on the curve two examples are 
shown, one where the value of one- 
horse-power is four times that of a 
ton of copper. In this case the 
greatest economy is got by an in- 
efficiency of 1.18, a current density of 
180 amperes per square inch, and 0.91 
tons of copper per horse-power deliv- 
ered at 100 miles distance, the initial 
pressure being 10,000 volts. 

Another example is shown on the 
curve where the horse-power is one- 
fifth of the cost of a ton of copper. 
The resulting values are seen directly 
to be: Inefficiency=1.58; current 
density =420 ; copper=0.51 tons. 

To do this for other values of T 

( (100M, *) 
| ble = [ J 

[ AA 

the value of the horse-power by T. 
Measure this distance vertically by the 


you must divide 


Draw a’ 






Vol. 383—No. 96 


unit on the vertical scale or by frac. 
tions of these units, and measure the 
cost of a ton of copper horizontally b 

the unit on the horizontal scale or } 

the same fraction as before of that 
unit. Join the two points by a line 
and draw a parallel line touching the 
curve at the point of maximum 
economy. 

You will see now how valuable such 
a curve must be for obtaining the 
very information that an engineer re- 
quires in his first examination of any 
project. But we can do more than 
this. Divide the tons of copper per 
horse-power by eighteen times the 
distance in miles, and you get the 
sectional area in square inches of the 
conductors (go and return) per horse- 

ower. Multiply this by the total 

orse power to be delivered, and you 
get the size of your conductors. 

N: B.—Remember that this is all 
worked out for continuous current, 
and must be corrected for other 
systems as well as for temperature and 
sag. 

Some people prefer to work by 
tables instead of by curves, so I will 
put down the readings of the curve 
which we have just. been discussing. 
For ordinary work the following is 
sufficient : 


Inefficiency. nw ee. = 
1.20 ) 190 
1 30 66 266 
1.40 .58 330 
1.50 .55 387 
1.60 Ol 432 
1.70 49 475 
1.80 48 510 
1.90 A472 545 
2.00 470 574 


In most practical cases, however, 
the economical inefficiency for long- 
distance transmission lies between 
1.20 and 150. The following table 
gives closer values over this range : 


Inefficiency. Tons. Density. 
1.20 0.86 190 
1.22 0.80 207 
1.24 0.76 221 
1.26 0.72 236 
1.28 0.69 250 
1.30 0.66 266 
1.32 0.64 279 
1.34 0.62 292 
1.36 0.60 306 
1.38 0.59 319 
1.40 0.58 330 
1.42 0.57 342 
1.44 0.56 354 
1.46 0.55 365 
1.48 0.54 376 
1.50 0.53 387 


From either of these tables, having 
given the inefficiency, to get the 
density for any volts and distance, 


and 





multiply the above value by — 
100M, 
to get the tons of copper, divide 
V 6 


the above value by | -—— 
100M J) 

This little table enables us, then, 
with avery simple piece of arithmetic, 
to get the result for any case that may 
arise sufficiently close. 

But in actual practice I find it far 
more useful to have the table extended 
in such a way that an approximate 
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result ‘may be arrived at without any 
calculation. 

Three tables are here given. The 
first gives a reference letter for any 
volts and distance. In the second 
and third tables the results we want 
are found under that reference letter. 
The second table gives the tons of 
copper per horse-power delivered, and 
the third gives the current density 
for any inefficiency that we may 
select. 


RULES FOR USING THE TABLES. 


Rule J. To Find the Reference Let- 
ter—In Table I, in the column re- 
ferring to the volts generated, find 
the approximate distance of transmis- 
sion in miles. The capital letter at 
the beginning of the line in which 
this is found is the reference letter. 

Rule II. To Find the Tons of Cop- 
per per Horse-Power Delivered-—Look 
along the row in Table II, referring 
to the reference number, and tons of 
copper are there given for each inef- 
ficiency ; the inefficiency being the 
horse-power generated to deliver the 
horse-power at the distant point. 

Rule III. To Find the Current 
Density—Table III gives this in am- 
peres per square inch in the row corre- 
sponding to the reference number, 
and in the column corresponding to 
the inefficiency chosen. 

Rule IV. 'To Find the Economical 
Conditions of Working (Kelvin’s 
liaw)—Divide the capitalized value 
of one horse-power by the cost of one 
ton of copper. Divide this by 10 and 
call it g. In Table II look along the 
row corresponding to the reference 
letter until the difference between 
successive numbers is approximately 
y. ‘The number at the head of that 
column is the economical inefficiency, 
the tons are also then given, and the 
current density is obtained directly in 
‘lable LIT. 

Rule V. To Find the Total Section 
(go and return) of all the ‘T'ransmis- 
sion Conductors—Multiply the tons 
per horse-power by the total horse- 
power, and divide by 18 times the 
distance in miles. ‘This is the result 
in square inches. Dividing this by 
the numberof conductors gives the 
sectional area of each. 

I trust that I have not wearied you 
with these arithmetical conundrums. 
All that I can say is that I have 
found them of the greatest use, and I 
shall be very pleased if some of you 
do so also. 

I trust that all here present who are 
not engineers realize now that the cost 
of transmission of electric power to a 
distance is a pure question of balanc- 
ing expenditure and profits. By the 
methods now described, or by the ordi- 
nary methods, there can be no question 
as to the cost of the work. The only 
point, in fact, affecting the cost which 
las been left to the choice of the en- 
gineer is the electric pressure to be 
used, and every engineer in reporting 
on a scheme generally gives his reasons 
for selecting the pressure. In old 
days the highest pressure for which 
we could get a guarantee from con- 
tractors was used. But the expense of 
insulation increased so much with in- 
crease of pressure that now, as at 
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Rheinfelden, we work to that pressure 
which is the most economical. Man- 
ufacturers will now guarantee any 
pressure if you will pay for it. 

Having now determined with suffi- 
cient accuracy the cost of the works 
and their maintenance, annual ex- 
penses and interests on mortgage, the 
next thing is to see—or perhaps this 
ought to be the first matter attended 
to—what return can be obtained for 
the power delivered to a distance. It 
is, then, for the purely financial men 
to say whether the profits to be de- 
rived are worth the venture. 


TABLE I—DISTANCE OF VOLTS. 
Virtual Volts Between Wires. 





1 or 2 phase..| 5,000| 10,000) 15,000! 20,000| 25,000] 30,000 


4,395) 8,650) — 17,800} 21,625) 25,950 


DISTANCES IN MILES. 



































ELECTRIC LIGHT FLASHES. 
The Swedesboro Light, Heat and 
Power Company, Woolwich Town- 
ship, N. J., has been incorporated by 
Charles D. Lippincort and others, to 
manufacture electricity for light, heat 
and power ; capital, $20,000. 


The electric light plant and the 
car lines of the Akron, Ohio, Street 
Railway and Illuminating Company 
will be sold to the highest bidder 
within the next six weeks. A reor- 
ganized company, of which Gen. Sam 
Thomas, of New York, is at the head, 
will bid in the line when it is sold. 


The W. E. Douley Electric Light 
and Power Company, of Big Rapids, 
Mich., has been incorporated to sup- 
ply electricity for light, heat and 
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TABLE II—TONS OF COPPER PER HORSE-POWER DELIVERED. 
a jen es 
Inefficiency. | 1.2 1.8 1.4 1.5 1.6 1.7 1.8 1.9 2.0 
| } 
|__| a —— nes 
A | 0587 | .0412 | .0362 | .0344 | .0319 | .0306 | .0800 | .0295 | .o204 
B "2150 | .1659 | .1450 | .1875 | 1275 | :1225 | ‘1200 | ‘1180 | [1175 
c | .4837 8725 | .8262 | (3094 | .2869 | (2756 | :2700 | (2655 | ‘9644 
D | 18600 | .6600 | 5800 | 5500 | .5100 | -4900 | .4800 | ‘4720 | ‘4700 
E | 1.844 1.031 -9062 .8594 -7969 -7656 .7500 .7375 | 7344 
F | 1.985 | 1.499 | 1.805; | 1-287 | 1.148 | 1-102 | 1.080 | 1.062 [1-058 
G | 2.634 | 21020 | 1.776 | 1.684 | 1.562 | 1.504 | 1.470 | 1.446 [1.439 
H | 3.440 | 2.640 | 2.3290 | 2.200 | 2.040 | 1.960 | 1.920 | 1.888 [1.880 
K | 7.740 | 5.940 | 5.220 | 4.950 | 4.590 | 4.410 | 4.820 | 4248 [4/230 
1 t if 
TABLE III--CURRENT DENSITY. 
Amperes per square inch. 
Inefficiency. 1.2 1.3 1.4 | 1.5 1.6 a8 1.8 1.9 2.0 
| ; an ‘ 
A 760 904 | 1,920 | 1448 | 1 1,900 | 2,040 | 2,180 
| B | 380 452 660 | «724 950 | 11020 | 11000 | 7148 
| Cc 253 £01 440 | 515 576 633 680 727 "765 
D 190 830 887 432 475 510 545 574 
| EB 152 181 264 | 310 346 389 408 437 459 
| F 127 151 220 | 258 288 317 340 363 333 
| @ 108 129 188 | «(221 246 271 292 311 327 
H 95 118 165 | 198 216 237 255 272 287 
| K 63 75 110 | 129 144 158 170 182 191 
































It has been my object to-night to 
put before engineers some useful rapid 
methods for arriving, on the ordinary 
lines of working, at the data for any 
special case of long-distance transmis- 
sion of power. It has also been my 
object to show that those who carry 
out such schemes do not require to be 
handicapped by the enormous capital 
which has hitherto been generally con- 
sidered necessary. Incidentally, it 
would appear that whenever gold 
mines exist which can afford to pay 
5s. or 6s. per ton of ore milled, and 
if there be good water-power within 
400 miles of the mines, it is most prob- 
able that it will pay well to transmit 
the power electrically. 

If I have convinced any doubters 
that simply in my limited experience 
I have found many cases where it 
will pay well to transmit power to 
distances of several hundred miles, 
then my purpose is served, and I 
shall be glad that I have brought this 
subject to your notice. 


Electric Power Company, of Colum- 
bia, Cal., has been incorporated to 
furnish water, electric power and 
light ; authorized capital, $550,000 ; 
incorporators, J. W. Ellis, William 
Mansfield, Thomas Conlin, J. B. 
Pownall, Columbia ; M. B. Harriman, 
Shaws Flat; George Wight, Spring- 
field ; George W. Hale, Sonora. 


At the annual meeting of the stock- 
holders of the Edison Electric Light 
Company, of York, Pa., the follow- 
ing directors were elected: Geoffrey 
P. Yost, A. F. Geesey, C. A. Eisen- 
hart, Edwin T. Moul, W. F. Bay 
Stewart, B. S. Gilbert and Harry S. 
Wiest. The directors afterwards or- 
ganized by electing Geoffrey P. Yost, 
president; ©. A. Eisenhart, vice- 
president; A. F. Geesey, secretary, 
and C. ©. Frick, treasurer. 
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The Central Trust Company will 
be ready December 28 to issue tem- 
porary certificates calling for six per 
cent 99-year gold bonds of the Kings 
County Electric Light and Power 
Company. At the time these cer- 
tificates are issued the Edison stock- 
holders’ committee will pay to Brook- 
lyn Edison stockholders of record of 
September 30 last a dividend of two 
per cent out of the moneys received 
from the Brooklyn Edison Company 
for that purpose. The exact amount 
of the final dividend can not be known 
until all outstanding claims against 
the Edison company as of June 30, 
1898, have been liquidated. As soon 
as such claims have been settled a 
further and final dividend will be 
made. 


Beginning January 1 electric light 
will usurp the time-honored prerog- 
atives of oil, wax and gas at the Vat- 
ican at Rome, says a newspaper cor- 
respondent. The suites of apartments 
containing the accumulations of art 
treasure and the archeological col- 
lections, which, owing to a deficiency 
of light, have not hitherto been ex- 
posed to public view, hereafter will be 
brilliantly illuminated. The Pope 
himself seized the initiative. As a 
rule his holiness rarely superintends 
economic arrangements of any kind, 
while any suggestion of alterations in 
the household invariably meets with 
his disapproval. Leo XIII looks upon 
the Vatican as his prison and the 
gardens as his paradise. Large sums 
are expended on the beautifying of 
the latter, for in the gardens alone 
he feels perfectly at home, and rarely 
leaves them at nightfall without a 
sigh. The Pope glories in light and 
revels in color, and it is not surprising 
that the electric installation engrosses 
his interest. St. Peter’s is also to be 
lighted by electricity. 

cosines 
Our New Chicago Representative. 
[From Electrical Engineering.] 

Mr. Frank E. Colbert has been ap- 
pointed western representative of the 
ELECTRICAL REVIEW, with head- 
quarters in the Old Colony Building, 
Chicago. Mr. Colbert for some time 
past has been connected with the elec- 
trical department of the Miller- 
Knoblock Company, and previous to 
that time spent several years East, 
engaged in the electrical and street 
railway supply business. Mr. Colbert 
is a young man of much energy and 
high integrity. His general ac- 
quaintance among the electrical trade, 
and the fact of representing such a 
high-class publication, will make it 
an easy matter for him to obtain a 
large share of the business. Electrical 
Engineering extends its best wishes 
for his success. 
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An amazingly progressive sign of 
the times is the great number and 
variety of electrical toys and useful 
electrical apparatus now to be had for 
and 
It seems that even in the 


the amusement instruction of 
children. 
realm of holiday presents the steam 
locomotive has been bapplanted by 


the trolley car. 















THE RESULT OF TWIN SUG- 
GESTIONS. 
In the ELECTRICAL REVIEW of No- 
vember 23, 1895, appeared the follow- 


ing editorial note : 


If those archaic Fifth avenue stages, with 
their travesty horses, which are an eyesore to 
New York city, were replaced with hand- 
some electric omnibuses, wouldn’t it be fine! 
The route traveled by the stages is over 
asphalt pavements, an ideal roadway for 
electric vehicles. The street-car horse will 
soon disappear from metropolitan thorough- 
fares, and the Fifth avenue stage horse will 
be the last ghost of equine rapid transit. 
May his days be few and briefly numbered 
in the land which he afflicts ! 


The announcement was made last 
week that, in line with our suggestion, 
the archaic stages are to be removed 
and a line of electrical carriages in- 
stalled. 

In the same journal, same date, ap- 
peared another editorial note, as fol- 
lows: 


The city of Brooklyn is just now greatly 
agitated over a trolley car with side doors, 
adopted by the Nassau line on its very ex- 
tensive system. When first introduced these 
cars met with favor, as they are open on one 
side, and the several doors of the cross aisles 
proved a convenience for the crush of people 
to get on at Park row, New York. With 
the coming of cold weather, however, the 
cars prove to be very unsatisfactory , on 
account of draughts, inability to lanc pas- 
sengers on crossings, and general clumsiness 
in construction. Mass meetings have been 
held and resolutions adopted condemning 
them. It is evident that the cars are a mis- 
take for Winter service, and President John- 
son, who is an able street-railway man, will 
no doubt see that a change is probably made. 


Last week President Johnson put 
all this type of cars in his Winter 
barn and replaced them with the 
former ones. Quite a pair of coinci- 
dences. 


The explosion of the new gas tank 
in New York city deprived a large 
part of the lower city of gas for one 
night and one day. Those who had 
the electric light did not suffer ex- 
cept where the gas flame was needed. 
This particularly applied to the daily 
press using type-setting machinery, 
and several of the dailies had to go 
back to hand composition temporarily. 
The gas company, with most com- 
mendablé enterprise in the face of an 
appalling accident, were able to rem- 
edy the trouble in time for a supply 
of gas the second night. 








The banking business possesses 
The Garfield Na- 


tional Bank, of this city, 


many attractions. 
announces 
a quarterly dividend of 10 per cent. 
President Gelshenen is entitled to a 
Christmas remembrance from his 


stockholders. 
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It seems that electricity can not 
supplant gas where a flame of heat is 
required. 


The telephone is the business man’s 
best friend in these days of holiday 
shopping. 





This is a great season for the en- 
closed arc-lamp industry. Numerous 
refinements and improvements of de- 
tail have been introduced and the 
lamp has been adapted to a number 
of new uses. 





Some one now suggests that when 
the rapid-transit tunnel is constructed 
the city should stock it with feeder 
lines and go into the business of fur- 
nishing electric light and power. The 
‘*municipal ownership” cranks still 
flourish. 


The ELrctricaAL REVIEW esti- 
mates that at least $50,000,000 worth 
of apparatus for electric railways and 





central electric lighting stations will 
be sold within the boundaries of 
Greater New York within the next 
four years. 





The great scarcity of water the 
past year along the gold belt in Cali- 
fornia has doubtless nipped in the 
bud several schemes for power trans- 
mission. No such scheme is reliable 
without a certainty of large and 


continuous supply of water. 





Everybody get ready for an extra- 


ordinary business year in 1899. The 
signs are right for a record-breaker, 
especially in the electrical field. The 


man who has.good goods, ample man- 
ufacturing facilities, capital enough, 
bright and intelligent salesmen and 
plenty of good advertising is the man 
who is going to be busy. 








Jernegan, he of sea- water gold-brick 
notoriety, now safely abroad and suf- 
fering from nostalgia, wants to come 
home, and is said to have offered his 
dupes here $75,000 if they will keep 
their hands off and “call it square.” 
Monumental assurance is no longer an 
apt phrase for such qualities in a man. 

Speaking of sea water and Jerne- 
gan, why didn’t he and his company 
go after the sodium instead of the 
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gold? The production of caustic 


soda from sea water would. seem Phi 


be quite feasible, and such a scheme 
would have none of the disreputable 
glamor of gold bricks. And it would 
have had the merit of stretching out 
the period of tithe-taking on the part 
of the inventor and archschemer. 








We commend to our readers the 
striking remarks of Prof. George 
Forbes in his paper on ‘‘Long-Distan:e 
Transmission of Electric Power” 
before the Society of Arts, London. 
The paper was begun in our last issue 
and is concluded this week, and 
with 
greatest interest, coming, as it does, 


bristles information of the 


from so eminent an authority. 





WALL STREET AND THE ELEC. 
TRICAL STOCK MARKET. 


In spite of .the holidays and the 
fact that the New York Stock Ex- 
change was closed to-day, the week 
was unusually active in financial 

circles and the current month promises 

to be a record-breaker in the commer- 
cial history of the country, so far as 
the volume of transactions is con- 
cerned. Our export trade is con- 
stantly increasing, and has reached 
wonderful proportions. 

At the close of business of the New 
York exchange on Friday of this 
week General Electric was 9334 bid 
and 94asked. Edison Electric Illumi- 
nating Company of New York, close: 
at 191 bid and 192 asked. Western 
Union closed at 9234 bid and 927 
asked. On the Boston exchange Amer- 
ican Bell Telephone closed at 275 
asked with no bid price. Erie Tele- 
phone closed at 77 bid with no asked 
price. On the Philadelphia exchange 
Electric Storage Battery, common, 
closed at. 57% bid and 573 asked. 

Wall Street, December 24. 





CHANCE FOR A CIVIL SERVICE 
APPOINTMENT, 

The United States Civil Service 
Commission announces that it is de- 
sired to establish an eligible register 
from which a selection may be made 
to fill an existing vacancy in the 
grade of assistant engineer, electrically 
qualified, at a salary of $1,000 per 
annum, in. the custodian service at 
Baltimore, Md. Eligibility for ap- 
pointment will be determined from 
an examination into each applicant’s 
experience, ability and character as a 
workman, and physical qualifications 
for the work to-be performed. 
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Fifth Avenue Stages in New York 
to be Replaced by Automobiles. 


It was announced last week that the 
Fifth Avenue Stage Company, of New 
York city, had been purchased by 
Messrs. Albert J. Elias, Henry. Hart 
and Edward Lauterbach, of the Third 
Avenue Railroad Company, of New 
York. It was also stated that the 
line hereafter would be operated in 
harmony with the Third Avenue Rail- 
road Company’s lines and that trans- 
fers would be issued mutually. Mr. 
Lauterbach was quoted as saying: 

‘It is a fact that the Fifth Avenue 
St:ge Company has been sold. Its 
service will be improved. The sub- 
sti ution of new motive power is being 
cousidered, and what the new power 
wi'l be will be decided within a week. 
It is likely to be either electricity or 
compressed air. If electricity, the 
surplus from the new electrical plant 
of the Third avenue railroad might be 
ut lized. 

‘Transfers from the Fifth avenue 
stage line to all the lines of the Third 
avenue railroad system can, be arranged 
by means of the Forty-second street, 
Manhattanville & Amsterdam avenue 
line, which crosses Fifth avenue at 
Forty-second street. The Fifth ave- 
nue stage line at present runs from 


Kighty-eighth street south to Bleecker 
street, but it has the right of exten- 
sion down South Fifth avenue to Canal 
street and along Canal street to the 
North River, enabling the company’s 
vehicles to reach the Desbrosses street 
ferry.” 

The ELECTRICAL REVIEW is au- 
thoritatively informed that the 
chances favor the adoption of elec- 
tric vehicles as the new method of 
service. 


Chicago Electrical Association. 

At the regular meeting of the Chi- 
cago Electrical Association on De- 
cember 16, Mr. Arthur Vaughn 
Abbott, chief engineer of the Chicago 
Tvlephone Company, delivered a lec- 
ture on ‘‘ Wireless Telegraphy.” His 
practical demonstrations, with work- 
ing apparatus, were enthusiastically 
received by the large audience. Mr. 
Abbott has been experimenting and 
developing his apparatus during the 
past year, and has now. established 


communication between his office and 
residence, two miles distant. In the 
lecture the principles underlying wire- 
less telegraphy were fully explained, 
with due credit given Hertz and other 
pioneers, and later investigators. 

After the lecture the annual elec- 
tion of officers was held with the fol- 
lowing result: President, Thomas G, 
Grier ; vice-president, J. M. Hollister ; 
treasurer, Harold Almert ; hs 
Cloyd Marshall, and directors, F. 8. 
Hickok, E: W, Jewell and Hayward 
Cochrane. 
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PERSONAL. 


Mr. George E. Hatch, of the Hatch 
Storage Battery Company, Boston, 
was a visitor to New York city last 
week. 

Mr. Nikola Tesla, who has been ill 
with the grip, is much improved in 
health and again devoting long hours 
to laboratory work. 


Mr. Cyrus O. Baker, Jr., president 
of the Electrical Exposition Company, 
states that the outlook is very favor- 
able for the exhibition next May. 


Mr. Thos. A. Edison intends de- 
voting the Winter to laboratory work 
at Llewellyn Park. Ilis great iron 
mnes will be started up with full 
force as soon as the weather next 
Spring permits. 

Mr. R. L. Daus, the architect, has 
been appointed by Mayor Van Wyck 
a member of the commission to codify 
the building laws of the city of New 
York. Mr. Daus is the only archi- 
tect on the commission, and his ap- 
pointment is a most admirable one in 
all respects. 


Chief Engineer Gardiner C. Sims, 
of the United States repair ship 
‘‘ Vulcan,” has been detached from 
his vessel dnd ordered to his home by 
the Navy Department. The many 
friends of Mr. Sims in electrical and 
mechanical engineering circles will be 
glad to have him with them again. 


Mr. A. C. White, the eminent 
telephonist, of Providence, R. I., re- 
membered several of his New York 
friends with the great American bird, 
the turkey, for which Rhode Island is 
justly famous. ‘The special delivery 
of this welcome token was made at 
midnight at the different households, 
so there could be no doubt of the 
man of the house being there to re- 
ceive it. 

Prof. Sidney Hf. Short sailed for 
Europe on the ‘‘ Majestic ” on Decem- 
ber 13. Professor Short resigned from 
the management of the Walker Com- 
pany at the time of the sale of that 
concern to the Westinghouse com- 
pany, and will now take the first real 
vacation he has had in several years. 
He contemplates an extended trip 
through England and the Continent 
and will visit Liverpool, Leeds, Man- 
chester, London, Paris, Frankfort and 
Berlin. Though Professor Short goes 
for a complete rest, he has already been 
invited to address several scientific 


societies and will probably read sev- ~ 


eral papers on electric railroading 
in America. Professor Short has 
been identified with the development 
of electric traction from its earliest 


days. What is perhaps not so well 
known is that Professor Short is a 
physicist and chemist of some note, 
having filled the chair in these 
branches of science for some years in 
the University of Denver. Professor 
Short expects to return to this country 
in the Spring of 1899. 





FOREIGN ELECTRICAL NEWS. 


A New Electric Insulator—A prob- 
lem which has yet to be solved, and 
which inventors have been endeavoring 
for many years to solve, is the substitu- 
tion of another material in place of 
gutta-perchaasan insulator. The latest 
formula, which has just been patented 
in Germany, is as follows: Certain 
materials, such as ozokerite, amber 
and asphalt, are heated in a retort, 
and at a temperature of 400 degrees. 
This sets at liberty the volatile gases, 
and the residue is employed in the 
manufacture of the insulator. The 
residue is of a blackish color and has 
the consistency of wax or dry rosin. 
It is claimed by the inventor that it 
can be used in covering cables, being 
employed either alone or mixed with 
gutta-percha, mineral powders or sul- 
phur. The substance is said to have 
sufficient plasticity not to crack or 
break when the cable is bent or 
twisted. The best proportion to be 
observed in the manufacture of the 
article is 50 parts of ozokerite, 45 of 
yellow umber and five of asphalt. 





The Bullier Patents Annulled in 
Germany—The Moniteur des Indus- 
tries Electriques publishes a report 
that the Patent-amt of Berlin has an- 
nulled the Bullier patent. This patent 
was granted in 1874 to a French 
chemist as being the only process 
having a practical interest in the pro- 
duction of carbide of calcium by elec- 
tro-thermic means. Until recently 
this patent, which, in Germany, is 
owned by the Aluminum Company of 
Neuhausen, was an obstacle in the 
development of lighting by means of 
acetylene in Germany; the annulling 
of the patent will result in an appre- 
ciable reduction in the cost of carbide 
of calcium. This invention was car- 
ried out in precisely the same manner 
by an American named Willson, who, 
in 1884, obtained patents protecting 
it in America and -England. The 
patents, however, were based on very 
feeble rights, the priority for the 
manufacture of the article being 
strictly due to Professor Borchers, of 
Germany, who failed, however, to 
make any use of his knowledge in a 
practical manner. 
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Death of R. T. licDonald. 


Ronald T. McDonald, president of 
the Fort Wayne Electric Corporation, 
of Fort Wayne, Ind., died suddenly 
at Dallas, Tex., on December 24. 
He was a man of great energy and 
business ability, and had extensive 
interests in many enterprises. He was 
the largest individual stockholder in 
the Hoffman House, New York city, 
the Fort Wayne Electric Corporation, 
the Fort Wayne Lamp Manufactur- 
ing Company, of Cleveland, Ohio, an 
artificial ice plant in New Orleans, 
and a paper mill in Ironton, Ind., be- 
sides having other smaller invest- 
ments. He was in Dallas on business 
when his death occurred. 

Mr. McDonald was born in Pitts- 
burgh, Pa., about 45 yearsago. He 
was for a time engaged in the dry- 
goods business, and later went into 














THe Late R. T. McDona.p. 


electric lighting. He lived ia Fort 
Wayne, where he owned a large stock 
farm, upon which he bred blooded 
horses and cattle. 

He leaves a widow and a daughter 
fifteen years old. The funeral will 
take place in Fort Wayne. It is be- 
lieved that he left a large estate. 





In Good Time for ’99. 
To THe Epiror oF ELectricaL REviEw: 

I send, as usual, the sum of money 
to cover one year’s subscription to 
the ELEcTRICAL Review. 

I always like to send it in good 
time before your rush of orders comes 
in. Respectfully, 

E. D. SHRINER. 

December 17. 


A deal involving the construction 
of an electric line from Louisville, Ky., 
to Jeffersonville, across the Big Four 
bridge, is said to be in contemplation. 
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OUR CANADIAN LETTER. 

LAKE MEGANTIC, QuE.—The Elec- 
tric Light Company has purchased 
the property on which to erect its 
power-house. 

BrampTon, Ont.—The agreement 
between the Hutton Electric Light 
Company and the Corporation has 
been signed by the Mayor. 

PEMBROKE, ONT.—The report of 
R. J. Parke, of Toronto, on the cost 
of installing an electric light plant 
will be presented in a few days. 


Fort WILLTAM,ONT.—The appoint- 
ment of superintendent of the electric 
light plant has been given to Mr. 
W. H. Smith, of Goderich. 

MircHELL, OnT.—The by-law to 
raise $5,000 by debentures for improv- 
ing the electric light plant was de- 
feated by the ratepayers last week. 


THOROLD,ONT.—The Electric Light 
Committee have recommended the ex- 
tension of the electric light plant as 
far as possible under the present con- 
ditions. 

Hutt, Que.—The report of the 
Electric Light Committee has been 
referred back by council for more de- 
tailed information on the cgst of in- 
stalling a plant. 


Netson, B. C.—The judge has 
quashed the by-law which authorized 
the council to borrow money to pur- 
chase the electric light plant from a 
private company. 


SHERBROOKE, QuE.—The North 
Hately Electric Company has _pur- 
chased a water power on the Magog 
River, and proposes furnishing light 
and power to this city. 

Acton, Ont.—The by-law to pro- 
vide $6,000 for the purchase of an 
electric light plant has received sanc- 
tion by the ratepayers. Arrangements 
will be made for the installation of 
the plant immediately. 


HaLirax, N. S.—A special com- 
mittee has been obtaining informa- 
tion as to the advisability of the city 
undertaking its own street lighting, 
and as a result the city electrician 
and engineer have received instruc- 
tions to prepare plans and invite 
tenders for a plant. 

Orrawa, Ont.—L. K. Jones, sec- 
retary Department of Railways and 
Canals, invites tenders up to December 
28 for the construction of a power- 
house, and the installation of elec- 
trical apparatus for the lock bridges 
and other structures, and lighting 
the Soulanges Canal. 


Prescott, Ont.—The consulting 
engineer, Mr. John Galt, of Toronto, 
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is preparing plans and designing a 
system of waterworks, sewerage and 
electric lighting for this town. Com- 
missioners will be appointed at the 
forthcoming January elections, and 
work will proceed during the year 
1899. ee 
Montreal, December 21. 


——____--e 
A Portable Testing Set. 


The accompanying _ illustration 
shows the Jagabi portable testing set 
for resistance measurements. This 
instrument has now been on the mar- 
ket for several months and is giving 
great satisfaction to those who use it. 
The manufacturers, Willyoung & Com- 
pany, of Philadelphia, claim that the 
Jagabi set is more compact and con- 


Annual Dinner of the British In- 
stitution of Electrical 
Engineers. 


The annual dinner of the British 
Institution of Electrical Engineers 
was held at the Hotel Cecil, London, 
on December 11. A large number of 
prominent guests were present. 

Sir R. Webster proposed a toast to 
**The Institution of Electrical Engi- 
neers,” remarking that it was the 
embodiment of the most extraordinary 
development of science that this great 
Victorian era had ever seen. It was 
the fact that practical electricity, the 
history of the practical application of 
electricity, was exactly contempora- 
neous with the reign of the Queen. 
When they thought what the develop- 





A PORTABLE 


venient to operate than other instru- 
ments of its class. The theoretical 
range of measurement possible with 
the Jagabi portable testing set is from 
.001 ohm to more than 11 megohms. 
The outfit comprises a D’Arsonval 
galvanometer of latest design, set of 
resistance coils with total capacity of 
11,110 ohms, reversible arm Wheat- 
stone bridge with ratio of 1 to 1,000, 
keys for galvanometer and_ battery, 
and six chloride of silver dry cells. 
All these parts aré mounted in a hand- 
somely finished mahogany case, with 
lock and handle. The total weight is 
seven pounds, so that the instrument 
can be carried from place to place very 
readily. James G. Biddle, 910 Drexel 
Building, Philadelphia, is sole selling 
agent for the Jagabi portable testing 
set, and describes it fully in his new 
catalogue B, ‘‘ Electrical Measuring 
Instruments,” recently issued. This 
catalogue contains 108 pages of valu- 
able data concerning testing instru- 
ments, and should be in the hands of 
every one interested in the subject. 
Mr. Biddle states that he will mail a 
copy to any address upon receipt of 
10 cents in stamps. 


TESTING SET. 


ment of electric telegraphy had been. 
this reign had seen in that branch of 
electrical science marvelous and ex- 
traordinary developments. The in- 
stitution was the embodiment of the 
fact that electrical science, enterprise 
and engineering were, perhaps, the 
most powerful factors in modern 
scientific work. He wished the in- 
stitution every success, feeling sure 
that it would shed its influence over 
all parts of the world. 

The president, Mr. J. W. Swan, 
replying to the toast, said that dur- 
ing its 27 years of existence the in- 
stitution had adapted itself to the 
wants of the times, steadily keeping 
its place in the march of progress, 
and, he thought, in the van. It had 
twice changed its name and modified 
its rules, in deference to the changes, 
developments and diversities of op- 
eration in electrical engineering that 
had arisen. During the past 27 years 
electrical undertakings due to British 
enterprise alone had absorbed a capi- 
tal verging on £100,000,000. If they 
extended their view from their own 
country, and took account of what 
had been done and was being done in 
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all parts of the world, they saw that 
the miles of electric railway and 
tramway were to be counted by 
thousands, the horse - power trans. 
formed into electric power by hun- 
dreds of thousands, the miles of 
telegraph and telephone lines by 
millions, and the incandescent lamps 
by tens of millions. What greater 
development the future had in store 
for them was hard to guess. Whether 
the new form of telegraphy without 
wires would grow up an important 
branch of electrical engineering, or 
whether in the early years of the 
twentieth century any very large pro- 
portion of the industries of the world 
would be carried on by means of 
power, electrically and aerially trans- 
mitted from great waterfalls, time 
alone could answer. At all events, 
the field of operation of the electrical 
engineer would be vastly extended, 
and the duties and responsibilities of 
members of the Institution of Elec- 
trical Engineers would be greatly in- 
creased in the future. One of the 
signs of the progress of the institu- 
tion was that their revenue was in- 
creasing, and that their membership 
now numbered 3,000. 

Mr. W. H. Preece, in responding to 
the toast ‘‘ Science,” said the great- 
est civilizer in this world in the pres- 
ent day was the engineer. ‘They had 
obliterated from the English language 
the word ‘‘impossible,” and they 
could absolutely prophesy that next 
year they would learn the unexpected. 


——-6 ee" 


Northwestern Electrical Associ- 
ation. 


The seventh annual convention of 
the Northwestern Electrical Associ- 
ation will be held at ‘Hotel Pfister, 
Milwaukee, Wis., commencing on 
Wednesday, January 18. The fol- 
lowing papers will be read and 
discussed : ‘*‘ Trend of Central Station 
Design,” by B. J. Arnold, Chicago; 
‘* Meter-Rate Systems,” by E. L. De- 
bell, Sheboygan, Wis.; ‘‘ Design of 
Secondary Circuits in Alternating 
Plants,” by George L. Thayer, Belle 
Plaine, Iowa; ‘* Electricity Direct 
from Coal,” by Prof. A. J. Rogers, 
Milwaukee; ‘‘Inductive Loads on 
Alternating-Current Transformers,” 
by Prof. D. C. Jackson, Wisconsin 
University ; ‘‘ Electric Vehicles and 
Their Relation to Central Stations,” 
by H. M. Maxim, Hartford, Ct.; 
‘« Association Management,” by H. L. 
Doherty, Madison, Wis. The associ- 
ation will, at this meeting, inaugurate 
the ‘Question Box” on a new plan 
designed to remedy the defects of 
that institution as usually conducted. 
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December 28, 1908 


Electrical [Machinery in [lines. 


A great increase in the amount of 
electrical machinery used in the 
mines of the West is a boon to be 
hoped for and, the writer believes, to 
be realized. 

There are several reasons why the 
mining industry has not kept pace 


in an electrical way with other enter- 
prises. The fault is partly with the 
manufacturers of electrical supplies 
and partly on account of the lack of 
electrical knowledge on the part of 
mine operators or superintendents. 

‘he mining industry is destined to 
become one of the most profitable 
fields for electrical machinery in the 
country. 

In the first place, a number of ap- 
pliances, though excellent for or- 
dinary above-ground work, ‘are inade- 
quate for the underground necessities 
ofa mine. ‘Take the telephone as.an 
example. A glance at the advertis- 
ing pages of this or any other first- 
class electrical journal will show that 
there are a multiplicity of grades and 
styles of ‘‘ phones,” but all of them 
are adapted to above-ground work. 
Possibly the manufacturer does not 
appreciate the quality of telephone 
needed in a mine. It should be, 
first, reasonable in price and single 
in construction. All moving parts as 
springs, etc., should be strong and 
securely put together. Excepting the 
brass work, every metal part should be 
tinned or galvanized, including the 
screws, springs, lock, key, etc. Every 
electrical contact must be soldered. 
It is very important that all inside 
wires be insulated and the induction 
coil made water and damp- proof. 
‘These precautions are necessary, be- 
cause in most mines the ’phones on 
the mine end will be drenched with 
water all the time, or at least be in a 
permanently damp place. It must 
be made so as to be easily and quickly 
tuken down and put up In an advance 
position as the tunnel or drift pro- 
gresses. Of course, a telephone not 
made as above: specified will work 
only for a limited time. I have 
seen an ‘‘expert” try again and 
again to make a mine ’phone work, 
with only the result that it would 
work for a week or less and then 
cease torespond. ‘True, the mine su- 
perintendent can order a telephone or 
any other piece of apparatus to order, 
but he is not likely to do so, because 
he is usually not capable, and if he 
were, like most others, waits till his 
attention is called to a certain im- 
provement by an article or advertise- 
ment in some publication. I speak 
from experience as well as observation. 
Most people require urging before 
making improvements, so before we 
can expect the mines to be supplied 
with improved appliances some one 
must construct such articles in an 
especial manner, so that they will ap- 
peal to the mining man as being ex- 
actly suited to his purpose. Next, 
these articles must be brought to his 
notice, and, third, he must be taught 
how to use these improvements. The 
two latter subjects will be discussed 
later. 
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There is no doubt that the number 
of mines using electric lights could be 
trebled in a short time .by following 
the proper course. The mine manager 
can usually be convinced, efficiency 
being considered, that incandescent 
lights under ground are more econom- 
ical than candles, especially where 
abundant free water-power is near at 
hand. 

The ideas that an ‘expert ” elec- 
trician is required to attend to a small 
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isolated electrical plant at a mine 
must be abandoned. The mine super- 
intendent or foreman must be edu- 
cated to the extent of being able to 
care for the small plant. Mine owners 
will search for and engage superin- 
tendents who can direct the care of 
electrical machinery, when they are 
convinced that a saving can be effected 
thereby. ‘The steam engineer or mill 
foreman can be assigned the task of 


advantageously by electricity; e. g., 
ventilating fans. ‘These are usually 
exhaust fans and are operated at high 
speed so that they could be operated 
by a direct-conneeted motor. The 
smith forge used for a 
drills, picks, ete., can also be operate 

by an electric blower. Though such 
fans and blowers are on the market, 
the makers seem to be afraid the 
miner will find it out. 

The subjects of electric pnmps and 
hauling engines are endless. Suffice 
it to say that so far the cost of such 
machines, all things being considered, 
is prohibitive at present. There is a 
strong demand and a large field for 
an efficient electrical pump. ‘To be 
a success it. must be able to compete 
with compressed air and steam pumps, 
be light as possible and have few 
wearing parts. ‘There is a difficulty 
encountered in designing such a pump, 
as the speed of a pump working 
under great water pressure must be 
slow, and the force or pressure per 
square inch exerted must be very 
high. 

Now as to bringing these improve- 
ments to the attention of the buyer. 
The writer’s opinion is that this can 
best be done by inducing more pros- 
pective buyers to read electrical jour- 
nals, and this in turn can be accom- 
plished by these journals publishing 
more descriptive matter regarding 
electrical mining machinery and ap- 
pliances. Permit me to say in this 
connection that many electrical jour- 
nals follow either one extreme or 
another; namely, they refrain from 
describing individual machinery on 
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oiling, cleaning and caring for the 
dynamo, etc., if the superintendent’s 
time is occupied with other duties. 
In small mines the superintendent 
can care for the electrical machinery 
himself. A little manual labor will 
do him good. One of the chief hin- 
drances to the installation of small 
electrical plants has been the sup- 
posed necessity of engaging an exclu- 
sive electrician. Of course, a large 
plant for either light or power would 
require an able electrician. 

There are many small appliances 
about a mine that can be operated 


Arc-LAMP SUSPENSION. 


the ground that it gives the seller a 
free advertisement and may also cause 
jealousy among the patrons of their 
advertising columns; or thev print 
glowing descriptions of unmeritorious 
machinery for which they are indi- 
rectly paid. The latter class of work 
is by the smaller journals. 

As to teaching the mine superin- 
tendents the value and use of the 
various electrical appliances, this also 
can be accomplished by increasing the 
circulation of electrical journals in the 
mining districts, and this increased 


circulation can be gained by filling the 
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reading columns with information for 
the would-be electrician as well as for 
the expert. 

It should be self-evident that the 
best advertising medium is that which 
not only informs the seller of prospec- 
tive buyers, but that which also in- 
forms (by advertisements and descrip- 
tive matter) the purchaser of what to 
buy; that is, the best advertising 
medium circulates among both buyers 
and sellers. 

The above is written in a spirit of 
suggestion rather than criticism, with 
the hope that the miner, the manu- 
facturer and the electrical journals 
will work more in the direction indi- 
cated to increase the use of electrical 
machinery in the mines, thus bring- 
ing about a mutual benefit to the trio 
and the public in general. 

O. H. PACKER, 
Mgr. Mining Dept. Heald’s College. 
San Francisco, December 20. 





Ornamental Arc-Lamp Suspension 
and Reflector. 


Ornamental suspension brackets 
frequently furnish a very desirable 
method of hanging arc lamps. The 
General Electric Company’s wrought- 
iron bracket, shown in the illustration 
herewith, has been designed for use 
with short lamps, such as the General 
Electric carbon-feed, direct and alter- 
nating-current lamps. It is made up 
of two lengths of wrought-iron, held 
at right angles to each other by a 
malleable iron T casting. At the 
outer end of the horizontal arm a 
hard-wood cross-arm, with porcelain 
insulators, furnishes a support for the 
wires, and the lamp is hung from a 
suspension hook directly beneath. 
The angle formed by the pieces of 
pipe is filled with scroll-work of 
wrought-iron, which is ornamental 
and which gives the structure the 
necessary rigidity. The standard 
bracket is 24 inches high and the dis- 
tance from the center of the lamp to 
the wall is30 inches. Similar brackets 
of any desired dimensions can, of 
course, be furnished. 

While the enclosed-are lamp gives 
a greater diffusion of the light than 
the open are lamp, additional down- 
ward projection of the light may 
be obtained by the use of a reflector, 
and as the enclosed lamp may be in- 
stalled nearer the ground than can 
the open arc, no sacrifice of intensity 
to secure diffusion is necessary. 

The reflector illustrated is also made 
by the General Electric Company. It 
is of galvanized iron, having its inner 
side lined with white porcelain, fur- 
nishing a very efficient reflecting sur- 
face. The shape is unlike that of 
the reflector used with the older types 
of lamps. It adds to the appearance 
of the lamp, and by reflecting the use- 
ful rays downward it saves much of 
the light that would otherwise be lost. 
It also serves as a protection to the 
lamp when additional precautions 
against weather are necessary. ‘This 
reflector is especially adapted for use 
with alternating enclosed-arc lanips. 
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HIGH-VOLTAGE POWER TRANS- 
MISSION. 





READ BEFORE THE AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS, 
OMAHA, JUNE 30, 1898, BY CHAS. 
F, SCOTT. 





(Continued from page 398.) 

High-Tension Tests at East Pitts- 
burgh—Laboratory tests and measure- 
ments on a smal] scale can not take 
the place of tests under the conditions 
of practical service, such as those at 
Telluride. There are, however, many 
important elements which may be 
determined by laboratory measure- 
ments. 

A high - tension line for testing 
insulators and making measurements 
upon the losses between wires was 
erected at the East Pittsburgh factory 
in the Fall of 1897. A number of the 
tests which have been made are here 
recorded. 

1. A test was made to determine 
whether the wave form of the charging 
current to the line was similar to that 
through a resistance, or whether it 
was modified by the loss component, 
the loss occurring only at the higher 
part of the electro-motive-force wave. 
The current to the high-voltage line, 
at pressures varying from 30,000 to 
60,000 volts, was passed through a 
coil possessing high self-induction. 
The electro-motive force upon the 
coil was measured by a voltmeter. 
The electro-motive force was also 
measured when a current of equal 
strength was passed through the coil, 
the line being short-circuited and a 
low electro-motive force applied. It 
was found that the voltage upon the 
coil was the same, within a small error 
of observation, in both cases, showing 
practically no difference in the wave 
form of the current under the two 
conditions. The current was from an 
armature giving practically a sine 
wave. 

2. The charging current to the 
line was measured under several dif- 
ferent conditions when the current 
was obtained from a generator giving 
practically a sine wave. ‘The results 
of measurements were compared with 
the currents as calculated by the 
theoretical formula. The last meas- 
urement in the table was made upon 
the Niagara-Buffalo line, with cur- 
rent from a Niagara generator, which 
differs slightly from a sine wave. 
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A table giving the calculated charg- 
ing current for a number of condi- 
tions will be found in Appendix B. 

3. The fall of potential around the 
wires was noted by tests made with 
spark-gaps. The wires, 48 inches 
apart, were connected to the high 
voltage terminals and a spark-gap was 
placed between two idle wires, also 48 
inches apart, placed about 21 inches 
below the first wires. A spark-gap 
consisting of brass terminals, with a 
one-fourth-inch radius, was placed 
between the two idle wires. When 
the gap was one-thirty second inch 
the sparking began, when the electro- 
motive force from the raising trans- 
former was 26,000 volts. A gap of 
one-thirty-second inch requires an 
electro-motive force of 2,200 volts to 
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Fig. 13.—HicH-VoLTaGE PowER TRANS- 
MISSION. 


produce sparking. When the spark- 
gap was made eight-thirty-seconds 
inch (equivalent to 12,000 volts) the 
sparking began at 103,000 volts from 
the raising transformer. At inter- 
mediate points there is a fair propor- 
tionality between the spark-gap and 
the electro-motive force. 

In another test a spark-gap was 
placed between one of the idle wires 
and the adjacent wire of the live cir- 
cuit. When the spark-gap was one- 
eighth inch (equivalent to 6,000 volts) 
the spark passed when the electro- 
motive force was 17,500 volts, and 
when the spark was made one-fourth 
inch (equivalent to 12,000 volts) the 
sparking began at 33,000 volts. When 
the gap was three-eighths inch (equiv- 
alent to 16,000 volts) sparking began 
at 41,000 volts. When the gap was 
one-half inch (equivalent to 20,000 
volts) sparking occurred at 49,000 
volts. ‘The electro-motive force did 
not differ greatly from a sine wave. 
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These tests have an important bear- 
ing in connection with the running 
of telephone and other circuits adja- 
cent to high-potential wires. It is 
essential that the wires of a high- 
potential circuit be spiraled so that 
each wire sustains the same relation 
as every other wire to the second cir- 
cuit, in order that the effects of static 
induction may be neutralized. 

4. The effect of the size of wire 
upon the loss was investigated by run- 
ning a pair of No. 28 brass wires 
0.0126 inch in diameter and then 
replacing it by large rubber-covered 
wires. ‘The rubber covered wire was 
No. 7 Brown & Sharpe gage, 0.144 
inch in diameter; the outside 
diameter of the rubber covering ‘was 
0.3 inch and the diameter over the 
braid was 0.35 inch. In each case 
measurements were made upon an- 
other circuit which was unchanged 
during the different tests, and thus 
served for comparison. The results 
of these tests are shown in Fig. 13, 
which also gives the conditions when 
one fine wire and one wire of larger 
size, No. 8 Brown & Sharpe, consti- 
tuted the circuit. This comparison 
shows the very marked increase in loss 
when the fine wire is used. The loss 
is greatly decreased when the rubber- 
covered wire is used. The loss on the 
rubber covered wire, however, in- 
creased considerably after the voltage 
had been raised and the rubber had 
broken down, thus permitting the 
current to pass freely to the outer sur- 
face of the insulation. It is quite 
probable that the loss would increase 
as the insulation became defective, 
until it was nearly equal to that of a 
wire having the same total diameter. 

The measurements on wires of dif- 
ferent size, given in Fig. 13, are quali- 
tatively correct, although some of the 
readings on which the curves are 
based were quite small, so that the 
absolute values may not be exact. 

5. The effect of the current in dry- 
ing the surface of the insulators was 
illustrated in a test made during a 
rain. Upon applying 45,000 volts to 
a circuit, the wattmeter indicated 116. 
After four minutes the deflection had 
decreased to 72, the current remain- 
ing the same. The electro-motive 
force was then increased 'to 60,000 
volts, the wattmeter deflection in- 
creased to 155, and at the end of three 
minutes it had fallen to 138. The 
current was one-third greater than at 
the lower voltage, but remained con- 
stant while the wattmeter changed. 
The rain continued during the test, 
which shows, therefore, that the con- 
dition of the insulator is materially im- 
proved by the presence of the current. 

(To be continued.) 





The Pacific Electric Company, 
La Crosse, Wis., are advertising the 
new designs of the ‘‘Espersen adjust- 
able shade” lamp. ‘They say that 
this lamp, by concentrating the rays, 
increases the light 50 per cent, and is 
adaptable to any desk, table or piano 
where incandescent circuits are used. 
The Pacific Electric Company have 
recently issued a handsomely illus- 
trated catalogue, which they will mail 
upon application. 
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NEWS OF THE TRADE. 

The “Kinsman” ‘desk’ electric 
lamps and portable lamps are offered 
by McLeod, Ward Company, 
Thames Building, New York. ‘ 


The K. & W. Company, Pitis- 
field, Mass:, during the month just 
ending, report having received three 
times as many orders for ‘‘ Hardy” 
ineandescent lamps as in any month 
of their previous existence. 


I. P. Frink, maker of reflectors 
and reflecting chandeliers, 551 Pearl 
street, New York, informs the Exxc: 
TRICAL REVIEW that he willbe glad 
to send his new Frink catalogue, 
“Book of Light,” to inquirers. 


The Eureka Electric Company, 
Chicago, makers of telephone appar- 
atus, are now offering the ‘‘ Eureka” 
telephone switchboard, about which 
they say: “It is the most rapid 
switching. apparatus ever offered to 
the independent field,” adding that 
the striking features of the apparatus 
are contained in the following points: 
Self-restoring drop, self-restoring ring- 
off and.a rapid connecting device. 

The Washington Carbon Com- 
pany, Pittsburgh, Pa., manufacturers 
of the’ ‘‘ Helios” carbons, now have 
branch offices. at New York, 751 
Bowling. Green Building and 529 
Tremont Building, Boston. The Pitts- 
burgh .factory is producing large 
quantities of the ‘‘Helios” carbons 
for all electrical. purposes, especially 
of solid carbons for series arc lighting 
cored carbons for alternating lighting, 
and cored and solid carbons for direct 
current. In addition to these stand- 
ard forms of the ‘ Helios” carbon 
the Washington Carbon Company 
make self-lubricating motor brushes, 
battery cups and plates and. special 
designs in carbon. ; 

The [Montauk Multiphase Cable 
Company, New York, have certainly 
gained an unusual and rapid success 
with the thermostatic wires and cables 
now so well known to electricians and 
architects under that name. In a re- 
cent interview given an ELECTRICAL 
REVIEW representative one of the 
gentlemen of the company showed in- 
teresting evidence of wide adoption of 
the product, not only in America but 
throughout the entire world. Within 
the past year it has been indorsed by 
many municipal organizations and 
such companies as the Gamewell 
Auxiliary Fire-Alarm Company, w!o 
are now using it in their equip- 
ments. As has been explained, tiie 
cable is thermostatic in every in- 
finitesimal part, and is alive to 
any dangerous heat or flame, giv- 
ing automatic indication of disturb- 
ances’ of this nature at any desired 
point. It is so constructed that it 
may be used in place of plain wire for 
all interior adaptations, such as bells, 
telephones or district service. The 
cables are standardized in sizes, and 
are similar in appearance to other 
products, being small, flexible and 
perfectly insulated. _The company, 
at their offices, 100 Broadway, have 
practical demonstrations of the appli- 
cations of these cables and are glad to 
make exhibitions to visitors. 
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The «Reliable ” Telephone 
. Apparatus. 

In view of the many lines of tele- 
phone apparatus now being manu- 
factured, it.is our aim to illustrate 
and describe the important variations, 
developments and improvements in 














Fig. 2. — MECHANICAL CONSTRUCTION OF 
‘* RELIABLE” EXCHANGE TELEPHONE. 
telephone construction. Within a 
comparatively short time.the Reliable 
Electric Manufacturing Company, of 
Worcester, Mass., have designed a 
series of instruments which are quite 
original, several types of which are 
shown herewith. ‘The illustration, 
Fig. 1, shows the transmitter which 
has been perfected in this company’s 
shops. Its construction will be readily 
seen by a careful study of the picture. 
[t is composed of two carbon plates, 
one of the carbon plates being adjust- 
ably mounted in the transmitter 
casing and the carbon contact plate 
being fastened on a thin metal plate 





Fria. 4.—‘‘ RELIABLE ” COMBINATION TRANSMITTER AND RECEIVER. 


and riveted on the diaphragm, leaving 
a clearance of one-sixteenth of an inch 
between the carbon plate and the 
diaphragm, in order to make the 
whole surface of the diaphragm sen- 
sitive ‘to vibrations. The casing is 
preferably mounted in a suitable 
socket, so that it can be turned round 
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from time to time, in order to prevent 
the carbon grains. from packing 
together. An annular felt washer is 
mounted upon the carbon plate so as 
to confine a body of powdered or 
granulated carbon between the carbon 
plates. 





) Fic. 1.—Tue ‘ RELIABLE” 


At the outer end, the annular 
felt washer engages a chamfered or 
inclined edge on the carbon plate, 
this construction being especially 
adapted to give a half-sliding, half- 
compressing motion of the felt washer 
in order to reduce the friction to the 
minimun. By providing the carbon 
contact plates with a serrated or 
roughened face, an increased area of 
contact is secured between the carbon 
grains and the contact plates, so that 
the vibration of one of the plates will 
cause a considerable variation in the 
resistance to the electric current; also, 
on account of this construction, there 
will be less liability of the powdered 
carbon caking or hardening. 

In the several other varieties of 
telephones shown herewith the same 
form of transmitter is adopted. The 
illustration, Fig. 2, shows the me- 
chanical ‘construction of the instru- 
ment designed: by this company for 
exchange' and long-distance service. 


Fig. 3 shows the same instrument in 
its assembled condition. It will be 
observed that it is rather unlike many 
of the standard market telephones for 
exchange instruments. The aim of 
the designer in perfecting this char- 
acter of telephone apparatus has been 
to reach a higher degree of perfection 


in mechanical construction than has 
heretofore been obtained. 

The illustration, Fig. 4, shows the 
combination transmitter and receiver 
which is being made for use either 
with the apparatus manufactured by 
this company or to be applied to in- 


TELEPHONE TRANSMITTER. 


struments of other make. The illus- 
tration, Fig. 5, shows the desk or 
movable instrument. ‘This is a well 
finished piece of apparatus, made in 
polished nickel and carefully con- 
structed as to mechanical and elec 
trical features. 








> 
OBITUARY. 

Dr. Wellington Adams, inventor 
and projector of the Chicago & St. 
Louis Electric Railway, died on De- 
cember 19 of pneumonia at his home 
in St. Louis. He was 50 years old, 








Fia 5.—‘‘ RELIABLE” Desk TELEPHONE SET. 


and leaves a widow and six children. 
Dr. Adams asserted that he was the 
inventor of the electric motor applica- 
tion of electric power direct to the 
axle, and squandered a fortune in en- 
deavoring to establish his rights to 
this patent, but failed of recognition 
in the courts. 
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Radiography and the Physiology 
of the Heart. 

M. Bouchard, at a recent meeting 
of the Academy of Sciences, reported 
some observations he had made upon 
the thoracic organs by means of the X 
rays, says the London Lancet. Among 





Fie. 3 —‘‘ RELIABLE” EXCHANGE TELE- 
PHONE ASSEMBLED. 


other things he has been enabled to 
assert the existence of a marked 
dilatation of the auricles when the 
intra-thoracic blood pressure-is raised 
during inspiration. This condition 
is artificially brought about by. en- 
deavoring to inspire with the glottis 
shut, and is naturally brought about 
by the violent inspirations during a 
a paroxysm of whooping-cough. M. 
Bouchard has also discovered that a 
clear horizontal space exists duriag 
forced inspiration between the shadow 
of the heart and that of the dia- 
phragm, but during normal inspira- 
tion there is no space visible. This 
phenomenon, which is remarkable, 
considering that the diaphragm and 
the pericardium are attached to one 
another, is explained by M. Bouchard 
in the following way. During the 
forced descent of the diaphragm in 
a large inspiration the inferior sur- 
face of the heart is in contact with 
the diaphragm to a very limited ex- 
tent. The pericardium tucks itself 
into the space existing between itself 
and the heart, forming in front and 
behind a gutter into which in turn 
the pulmonary tissue is packed, thus 
forming a layer of tissue much more 
penetrable by the X rays than those 
which make up the heart and the 
diaphragm, 
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ELECTRICAL AND ENGINEERING 
WORK IN THE NAVY DUR- 
ING THE WAR. 





READ BEFORE THE NEW YORK ELEC- 
TRICAL SOCIETY, DECEMBER 14, 
1898, BY W. D. WEAVER. 





The lessons taught by the late war, 
with respect to the employment of 
electricity aboard men-of-war, are few 
in number, though important in their 
bearing. The most decisive result 
was the demonstration of the im- 
mense superiority of electricity over 
steam for the operation of turret- 
training apparatus—a demonstration 
so decisive, in fact, that the question 
of the employment of electric power 
for this purpese is no longer an open 
one. The society is to be congratu- 
lated that one of its members is the 
inventor of the system whose applica- 
tion has led to this happy result. I 
refer to Mr. H. Ward Leonard. 

Another question which the test of 

_battle has settled definitely is the 
superiority of electric ammunition 
hoists, not only in efficiency in work- 
ing, but in convenience with respect 
to location and space occupied that 
will tend to greatly extend the appli- 
cation of electric power on shipboard 
generally. 

Against the great success in the 
particulars just mentioned must be 
set the failure of electrical range- 
finding apparatus, and of electrical 
indicating apparatus in general. As 
to the first mentioned, the enemy 
gave so few opportunities for its use, 
and even then so little necessity ex- 
isted for its employment in view of 
the leisurely manner in which our 
vessels could pick up their range, 
that possibly neglect had something 
to do in the case. 

At any rate, electrical range- finding 
should not be condemned in general 
because of the failure of a single 
system. In fact the weak points in 
the one in question would seem to be 
easily overcome by the employment of 
alternating currents of high frequency 
and considerable voltage, thereby en- 
abling a drop between indicating 
points to be obtained by means of in- 
ductance which would be in the order 
of volts instead of possibly millivolts, 
as where the direct current is used. I 
will add that an apparatus somewhat 
answering this description has been 
proposed by Messrs. Crehore & 

quier. 

As to other indicating apparatus, it 
should be borne in mind that elec- 
trical apparatus of this nature re- 
quires a certain amount of expert care 
which it is not always possible to ob- 
tain aboard ship, while the contrary 
is the case with the mechanical appa- 
ratus that it would displace. If in 
anticipation of battle the latter is 
thoroughly overhauled, as would be 
the case, there is more assurance of 
its efficient working than electrical 
apparatus under the adverse condition 
named, notwithstanding the inherent 
superiority of the latter. This brings 
up the question of the deficiency 
aboard ship of necessary electrical 
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skill, which has been made the sub- 
ject of an official report by the bureau 
officer in charge of electrical engi- 
neering, and will be referred to later 
on. 
The favorable experience with elec- 
tric power in the important cases just 
mentioned should accelerate the ex- 
tension of its application aboard ship, 
and while, unfortunately, the present 
bureaucratic tendency is not in that 
direction, as will ve noted later, I shall 
nevertheless refer to some other cases 
distinctly calling for such application. 

The one of immediate importance, 
and which in fact can be considered 
a crying necessity, is that of electric 
ventilation. 

For warship ventilation, both with 
respect to coal economy and deriving 
the most efficient results in ventilation 
itself, the electric fan offers an ideal 
solution. ‘The modern warship being 
divided into numerous compartments, 
each of these can be supplied with its 
own electric fan or fans, either for 
isolated ventilation or to supply a 
system of only such extent as will 
involve no sacrifice in efficient venti- 
lation. The type of engine now em- 
ployed with steam ventilators undoubt- 
edly requires anywhere from 75 to 200 
pounds, and even more, water per 
horse power-hour. In the case of a 
large electric plant and with fan 
motors of the most ordinary efficiency, 
this would be reduced to considerably 
below 50 pounds, while at the same 
time the ventilation for a given ex- 
penditure of power would be greatly 
increased in efficiency. 

Whether electricity should also be 
applied to furnace blowers for forced 
draught is an open question at the 
present moment, in view of the very 
infrequent use of such blowers and 
consequent large idle electric plant 
normally that would be entailed. 

Other employments of electric 
power, so obvious that their adoption 
can not be greatly delayed, are in 
driving the work-shop and ice machine 
now installed aboard every warship. 
The engines of the latter are particu- 
larly inefficient, aside from their im- 
mense inconvenience through the 
heat given forth. In these cases the 
application of the electric motor is so 
simple that it can not be open to 
question, and the same remark applies 
to winches and ash hoists. On the 
ship of which I was chief engineer 
there were six of these, which, I esti- 
mated, consumed steam at the rate of 
over 150 pounds per horse-power hour, 
not counting the great condensation 
in the long lengths of steam supply 
pipes. 

Steam pumps are, as is well known, 
grossly inefficient in steam consump- 
tion, and the same is true to a lesser 
extent of other auxiliary machinery 
connected with the propelling engines. 
While it may be claimed that it would 
be inadvisable to render the operation 
of the propelling machinery, particu- 
larly in time of battle or during storms, 
dependent on obtaining power from 
the electric mains, in reply it may be 
said that the number of different en- 
gines at present employed to run the 
auxiliary machinery is in itself a great 
hazard, for the breaking down of al- 


most any one would alone affect the 
operation of the main propelling 
machinery. 

Among other probable applications 
of electricity in the future are to 
anchor hoists and steering gear. The 
navy has had a somewhat unfortunate 
experience with the latter, and this, 
by the way, carries a lesson with it for 
those interested in introducing new 
electrical machinery aboard warships. 

The lesson is that in every case 
possible such machinery should first 
be tried aboard merchantmen, and all 
experimental work entirely completed 
before attempting to secure adoption 
by the navy. In many cases it would 
possibly not be a difficult matter to 
find opportunities for making the 
trial on coastwise or freight steamers, 
or on harbor vessels, though some- 
times, however, at the expense of 
those putting the apparatus aboard. 

Steering gear and anchor hoists now 
furnish good subjects for the elec- 
trical designer, and if previously tested 
in the manner described, would un- 
doubtedly stand an excellent chance 
of adoption for use in the navy in the 
near future. 

As I have intimated, it must be re- 
luctantly acknowledged that, notwith- 
standing the extremely efficient show- 
ing which electricity made during the 
late war, it is apparently at the pres- 
ent moment not in high favor at the 
Navy Department. ‘The chief of the 
bureau having charge of electrical 
matters has recently reported very 
gloomily concerning the difficulty ex- 
perienced aboard ship in keeping the 
generating plant in an efficient state ; 
and the Naval Board of Construction 
has recently refused to further ex- 
tend the application of electricity on 
ship board, the decision being that 
the use of electricity has gone far 
enough for the present. 

It is quite probable that this unfor- 
tunate decision was arrived at owing 
to the unfavorable condition referred 
to concerning efficient operation. 
Why the operation of an electric plant 
of the size installed aboard ship should 
present, any considerable difficulty will 
probably be a puzzle to those here 
present who are conversant with elec- 
trical operation ashore, as it would be 
also to those familiar with merchant 
ship electric lighting. The clue is 
given, however, in a remark by the 
bureau chief, as to the difficulty met 
with in obtaining an efficient operat- 
ing force, the fault thus lying, it is to 
be surmised, not with the electrical 
apparatus, but with the electrical per- 
sonnel. 

In view of the manner in which 
professional pride and the electrical 
industry are thus affected, it would 
appear entirely appropriate for the 
electrical fraternity to use its influ- 
ence to have the appropriate remedy 
applied to the serious defect which 
has thus been officially acknowl- 
edged to exist. What this remedy 
should be might well prove the sub- 
ject of a departmental, or even of a 
Congressional, investigation. That 
it is due toa faulty system, and not 
chargeable to lack of zeal on the part 
of the officers affected, can, I believe, 
be taken for granted. 
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Electric Plants in Lourenco Mar- 
quez and Natal. 


In his annual report, United States 
Consul Hollis, of Lourengo Marquez, 
speaking of the ‘prospects for im- 
provement in trade in the colony, 
says that there is a disposition on the 
part of financiers of the Transvaal to 
invest money there. Already $250,- 


000 has. been spent by the-Com- . 


pagnie Générale d’Electricite, which 
has just completed an electric light 
station—the best equipped, Mr. 
Hollis says,.that he has seen in South 
Africa. He continues: 

The buildings have all been built 
of hollow French brick, with irou 
beams and girders. 


and tittings have been supplied by 
the Fives—Lilles Company, of Rhone, 
France. Upon the iron posts that 
have been planted along the streets [ 
have, however, seen the marks of an 
English firm. This company has a 
concession for 50 years to supply elec- 
tricity for light and power, and also 
for the sale of electric lamps and fit- 
tings. The company has already 
contracted with the municipal cham- 
ber to maintain 600 sixteen-candle- 
power incandescent street lamps at an 
annual charge of £1,700 ($8,273.05) 
per annum. 

The government here some time 
ago gave a Belgian syndicate a con- 
cession of 50 years to build and oper- 
ate an electric street railway. On 
October 5 the Belgian consul here, 
who represents the holders of the con- 
cession, submitted the plans for the 
said railway to the Municipal Cham- 
ber, where they were appreved and 
passed the sameday. By the terms of 


the concession, work on the line must 
be begun within nine months from 
October 5, 1898, and in nine months 
more the line must be completed and 
open for traffic. The plans provide 
for about four miles of the overhead 
wire street railway system. In about 
a month an engineer will arrive from 
Belgium to make the preliminary 
surveys. 

Although Durban, Natal, is out of 
my consular jurisdiction, I do not 
think that: it will be out of place for 
me to mention here that the Durban 
Town Council is about to appoint a 
commission of two engineers to inves- 
tigate and report upon the electric 
street railway systems of America and 
Europe, in order that they may intel- 
ligently decide upon the best system 
to be installed in Durban. 





The Southern New England Tele- 
phone Company, of New Haven, Ct., 
has mortgaged its property to the 
Company . for 
$1,000,000. 





Three large en- *‘ 
gines and six dynamos have been in- ~ 
stalled. All the boilers, machinery ° 
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Water-Power in Scotland. 
[From the Edinburgh Scotsman. ] 

The next session of Parliament will 
comprise at least one bill of an un- 
usual character, which, if it becomes 
lav, can not fail to have an im- 
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Fic. 1.-—TimLE BoLt ATTACHED TO 
CEILING. 


portant bearing not only upon cer- 
tain industries which are now lan- 
guishing and being gradually driven 
out of the country by foreign com- 
petition, but also upon a district 
of Scotland so situated as to be little 
more than a great waste. The scheme 
is promoted by the Highland Water- 
Power Syndicate, a corporation which 
is understood to have very st:ong 
financial backing and to be supported 
by men who have an intimate knowl- 
edge of this class of work. 

The object of the syndicate is to 
utilize the waters of Loch Ericht, the 
east end of which is close to Dal- 
whinnie station, on the Highland 
Railway, the west end being 15% 
miles away, and to convey them, 
along with the waters of other lochs, to 
the head of Loch Leven, on the west 
coast, some 20 miles distant, where a 
fall of upwards of 1,100 feet will be 
obtained, which can be utilized for 
generating over 23,000 electrical 
horse-power. Loch Ericht covers 
about seven and one half square miles 
of area and contains a very large 
quantity of water. ‘The line of the 
cinal will pass through a gently un- 
dulating country, which presents very 
fey engineering obstacles. It will 
pass through the celebrated Black 
Water country, discharging its water, 
after passing throug) a tunnel about 
a mile long. into Loch Eilde Mor, 
Where two lakes are to be formed 
into one by means of a dam at the 
lower end of the valley, making 
another reservoir three and one-half 
miles long and a quarter of a mile 


wide. From the outlet of this 
reservoir another tunnel wil! be 
formed to convey the water to 


the end of the pipe line, which 
will carry it over a head of 1,1v0 feet 
1n two falls, or, in other words, there 
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will be two sets of power-houses, 550 
feet apart vertically. The total length 
of this pipe line will be about 1,200 
yards. The lower of the two power- 
houses will be situated within half 
a mile of the tidal waters of Loch 
Leven, navigable at high tide by ves- 
sels drawing 14 feet. At the head of 
the loch, some seven and one-half 
miles from Ballachulish, there is good 
anchorage for vessels. Another source 
of supply for water will be the valley 
of the Black Water, along which, at 
a higher level, the upper canal from 
Loch Ericht will run. Here a dam 
60 feet in height will be constructed 
at the lower end of the upper fall, 
and this will throw the water back. 
forming a reservoir seven and one-half 
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Fia 2.—INSULATOR FASTENED WITH 

TILE Bout. 
miles long and from one-fourth to one- 
half a mile wide. Theaqueduct will be 
formed mostly in tunnel for about 
three and one-half miles to the head 
of the pipe line at a point where a 
fall of about 950 feet can be obtained 
close to the Loch Ericht pipe line. 
This head of water willalso be broken 
into two falls, which will join the 
Loch Ericht water in the storehouses 
common to both. It will give an 
additional 14,000 horse-power, so that 
the total horse-power expected to be 
obtained from Loch Ericht, the Black 
Water and Loch Eilde Mor—which is 
part of the Loch Ericht system—will 
be between 37,000 and 38,000 horse 
power. 

One of the chief features of the 
proposed scheme is that the power 
can be brought to the sea at a com- 
paratively cheap rate, so that whatever 
industries may: be attracted to the 
spot will have a cheap means of transit 
for the raw material and the finished 
products such as could not be obtained 
if they were dependent upon railway 
carriage. ‘Uhe industries likely to be 
attracted by cheap electrical power are 
those of the chemical and allied trades. 
‘These, at all events, are the industries 
on the Continent and in America 
which have been most eager to avail 
themselves of the advantages which 
cheap electrical power affords. At the 
present time some sections of the 


chemical trade in this country are 
being ruined by foreign competition, 
and some British manufacturers have 
in contemplation the change of their 
works to countries where cheap elec- 
trical power, coupled with easy trans- 
port facilities, can be obtained. ‘The 
possession of 37,000 or 38,000 electrical 
horse-power at Loch Leven will avert 
the extinction of an industry which 
can not hold its own against the elec- 
trolytic process now being so largely 
adopted in Germany and America, as 
a result of cheap and abundant water- 
power. 

The engineers for the work, which, 
it is estimated, will cost over £1,000,- 
000, are Mr. George Anderson, Edin- 
burgh; Mr.. Reginald Middleton, 
London, and Messrs. Kincaid, Waller 
& Manville, London. 


spain is 
A Tile Bolt and Lock. 
The accompanying _ illustrations 


show a tile bolt and lock devised for 
use in fireproof buildings where the 
columns and girders are covered with 





Fic. 3.—RoseTtE FASTENED WITH 

TILE Bout. 
tiling. Itis a safe and simple method 
for fastening insulators, rosettes or 
other electrical appliances to ceilings, 
columns or walls. It can net be 
pulled out when properly set, and yet 
can be easily removed when desired. 
It is manufactured by the Western 
Electric Company, of New York and 
Chicago. 

This device consists of two picces 
of metal with partially corrugated 
outside surfaces which, when placed 
together, form a shape similar to a 
cone. The opening in the upper end, 
when the pieces of metal are put to- 
gether, is countersunk, allowing the 
bolthead, to which the insulators or 
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other devices are to be fastened, to fit 
snugly between the two pieces of 
metal. These two pieces of metal, 
together with the bolt, are inserted 
in a hole in the tiling. A small con- 
cave washer slips over the bolt and a 
nut is then screwed up close to the 
ends of the small pieces of metal ; as 
it is gradually tightened it draws the 
bolthead down into the space between 
the two pieces of metal until it makes 
them bind tightly to the sides of the 
hole, the end deepest in the hole 
binding tightest; this leaves the 
shank of the bolt free for attaching 
any device that may be desired. 

Fig. 1 shows the screw or bolt at- 
tached to a ceiling, while Figs. 2 and 
3 show, respectively, an insulator and 
a ceiling button or rosette attached to 
the bolt. Fig. 4 shows how the tile 
bolt and lock may be used for attach- 
ing ornamental brackets to the side 
of a wall. 

These tile bolts and lecks are made 
in two sizes: One has a bolt three 
and one-half by one-fourth inch, in- 
cluding the two conical pieces of 
metal which are called the lock, one 
small iron two small iron 
nuts and the bolt; the other has a 
bolt two by one-eighth inch, inelud- 
ing the lock, the bolt, one small iron 


washer, one small iron nut. and one 
brass nut which is slotted so that a 
screw-driver as well as a wrench may 
be used on it. The latter is used 
principally for fastening rosettes to 
the ceiling, where two bolts are to be 
used on one device. 

It will be particulariy noted that 
partitions in the tiling or tile, or 
marble slabs resting against flat sur 
faces, do not interfere with the use 
of the tile bolt and lock as in the case 
of toggle bolts; with the tile bolt and 
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Fis. 4.—BrACKET FASTENED WITH TILE 
Bout. 


lock there is no need of an open space, 
as is required in the use of toggle 
bolts. 


: catia = 

The new pliant of the Palmyra, 
N. Y., Electric Light Company has 
been completed. A tubular boiler 
and - Corliss engines have been 
added. 
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ADVANCE INFORMATION 


Increase of Capital. 


WitiiAMsportT, Inp.—The Elec- 
tric Haulage and Manufacturing Com- 
pany has been incorporated, with a 
capital stock of £10,000. 

FrANKForT, Ky. — Flemingsburg 
and Myers Station Telephone Com- 
pany has been incorporated ; author- 
ized capital, $600; incorporators, I. 
B. Sherwood, W. R. Darnell, Robert 
Harper, I. N. Price, W. J. West. 

SHELTON, CT.—The Russell-Tom- 
linson Electric Company has been in- 
corporated, to manufacture, buy, sell 
and deal in electrical goods and wares; 
authorized capital, $20,000 ; incorpo- 
rators, G. G. Milne, C. B. Barker, 
New York city; W. W. ‘Tomlinson, 
Shelton; W. E. Russell, Danbury. 


New Electric Railways. 


HARTFORD, CTt.—F. W. Siebert, 
Edward W. Shedd and C. Siebert will 
apply to the incoming legislature for 
a charter to build an electric railroad 
in Cromwell. 





BaraBoo, Wis —The City Council 
has granted a franchise to the Devil’s 
Lake, Baraboo & Dells Electric Rail- 
way Company; incorporators, attor- 
ney Herman Frolophout, of this city; 
F. J. Butler, of Wonewoe, and E. F. 
Cutterel, of Milwaukee. 


Pottstown, Pa. —The Montgomery 
& Chester Electric Railway Company 
has been incorporated by W. H. 
Grebe, C. 8. Jarvis. G. G. Fitler and 
others, to construct and operate an 
electric railway from Pottstown to 
Phoenixville ; capital stock, $300,000. 

BLOOMFIELD, Micn.—The Bloom- 
field & Orchard Lake Electric Rail- 
road has been incorporated by George 
L. Hendrie and others, with a capital 
stock of $50,000. 

ALLENTOWN, Pa.—A new electric 
railway has been chartered. It will 
connect this city with Slatington, a 
distance of 17 miles. ‘The capital 
stock is $200,000. The directors are: 
Francis J. Crilly, president ; John L. 
Schwartz, Patrick F. Cannon, Walter 
J. Saeger, Francis R. Kreibs. It is 
expected that the road will be in 
operation in a year. 

Saratoga, N. Y.—New York 
capitalists, who control the Saratoga 
Traction Company, which runs from 
Saratoga to Saratoga Lake. and to the 
Geysers, will, it is stated, continue 
the trolley system from the Geysers 
to Ballston Spa, a distance of five 
miles. This extension would be 
another link in the network of elec- 
tric roads in this vicinity, in time 
running from Glens Falls to Albany. 





Electric Light and Power. 

HastinGs, Nes.—Denver parties 
are in Hastings for the purpose of 
organizing a company to purchase 
the present electric light plant. It is 
proposed to make it one of the best 
plants in the West. 

Canton, N. H.—An electric light 
plant is to be established here. 


SoMERVILLE, TENN.—T. B. Yan- 
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cey, Mayor, may be addressed con- 
cerning construction of electric light 
plant. 

Mriuiprook, N. Y.—Millbrook Gas 
and Electric Company has been incor- 
porated with a capital stock of $15,- 
OVO. 

Pierre, 8S. D.-——The new city elec- 
tric light plant is now in course of 
construction. 

West Concord, Minn.—E. W. 
Vanorman will shortly establish an 
electric light plant. 

PERRYVILLE, On10—This village 
is soon to be lighted with electricity. 
A plant is about to be put in and the 
generation of the current will be ac- 
complished by means of water-power 
from the site of a flouring mill which 
was destroyed by fire two years ago. 

SHERIDAN, Inp.—The Sheridan 
Light and Power Company has been 
incorporated ; capital, $9,500. Di- 
rectors: Charles 8. Knight, H. C. 
Knight, W. L. Polhamus. 


Kast CuicaGo, Inp.—The East 
Chicago Light and Power Company 
has been incorporated ; capital, $15,- 
000. Directors: George W. Wilson, 
H. N. Bailey, W. L. Pike. 

SaLem, Irt.— Work on the electric 
light plant here is progressing rapidly, 
and the same will be completed by 
January 1. Preparations are being 
made fora fitting demonstration on 
the evening that the current of light 
shall be turne{ on for the first time. 


Miti_Brook, N. Y.—Millbrook Gas 
and Electric Company, with its prin- 
cipal office at Washington, has been 
incorporated ; capital, $15,000; incor- 
porators, Wm. E. Smith, Millbrook ; 
Richard J. Scoles, Samuel Thorn, 
New York city. 

SEATTLE, WasH.—The Seattle power 
plant will be in operation by January 
1. ‘The power is to be furnished from 
Snoqualmie Falls. 

New York, N. Y.—Delaware Elec- 
tric Light and Power Company has 
been incorporated by P. G. Stappens, 
D. MeM. Niven and C. W. Phillips ; 
capital stock, $250,000. 





New Incorporations. 

Avausta, Me.—The Arizona Water 
Company has been incorporated. The 
object of the company, whose capital 
stock is $1,500,000, is to buy and sell 
and operate canals, waterworks, elec- 
tric light and power plants, etc. The 
property of the Arizona Improvement 
Company and the Arizona Canal Com- 
pany will be handled by this new 
company. The stockholders of the 
new company are A. B. Leach, Chas. 
8S. Fairchild, Hiram Steele, New 
York ; E. Allen Frost, Chicago; Jno. 
R. Tillman, Edward S. Sanford, New 
York; Wm. J. Murphy, of Arizona, 
and several others who hold only one 
share each. 

Str. Louis, Mo.—The Western Rail- 
way Equipment Company, of Lllinois, 
has been incorporated ; capital, $300,- 
000; capital to be used in Missouri, 
$50,000 ; with offices in this city. 

JERSEY City, N. J.—Manhattan 
Microphone Company has been incor- 
porated by John H. Mangham, Theo- 


dore J. Mitchell and Thomas A. Hut- 
chins, for the purpose of making, 
buying, etc., microphones, telephones, 
etc.; capital stock, $100,000. 

Sr. Pau, Minn.—The Printing- 
Telegraph and Typewriter Company 
has been incorporated, to acquire,own 
and lease printing-telegraph and type- 
writer instruments, ete.; authorized 
capital, $200,000 ; incorporators, Cas- 
per Ernst, St. Paul ; Frederick Hach- 
man, Milwaukee; Charles Pfeifer, 
Plymouth, Wis. 

CHARLESTON, VA.—The Kitson 
Lighting and Heating Company, of 
Japan and China, principal office, 
Charleston, Va.,has been incorporated, 
to buy, sell and manufacture appara- 
tus or materials for the production of 
heat. light and power; authorized 
capital, $1,000,000; incorporators, 
A. I). MacCorkle, J. W. Malcom, 
J. E. Chilton, J. E. Scaggs, W. E. 
Chilton, Charleston. 

JERSEY City, N. J.—The Denni- 
son Motor Carriage Company, in- 
corporated by Geo. L. Record, Ernest 
Merrick and J. F. Dennison, to 
manufacture engines and electrical 
and other motors; capital stock, 





$100,000. 
New Telephone Companies. 
San ANGELO, TEx.—The new 


telephone line projected to Sterling 
City is now completed and in opera- 
tion to Water Valley, 22 miles to the 
northwest of here. 

LowvitLe, N. Y.—A_ telephone 
line connecting Constableville, Mo- 
hawk Hill and West Leyden with 
Boonville, is being constructed by 
Domser Brothers, Jay Gantner and 
Fred C. Meyers. 

HARPERSVILLE, N. Y.—The tele- 
phone line from this village to North 
Colesville is now complete. The one 
to Sanitaria Springs, by way of Mar- 
tin’s Hill, is under construction. A 
third line will connect Doraville, and 
still a fourth line will reach down 
Welton street as far as D. A. Watrous. 

TucKAHOE, N.J.—A new telephone 
line has been established between 
Belleplain, Eldora and this place. 

West Covineton, Ky.—A new 
telephone company has been organ- 
ized, and will be put in operation be- 
tween this place, Ludlow and Bromley 
in a short time. 

TiFFIN, On10—Telephone connec- 
tion between this city and Berwick, 
New Riegel and McCutchenville will 
be established in a few days. 

Livonia, N. Y.—The Bell Tele- 
phone Company is to extend its line 
from this place to Springwater. 

PHILADELPHIA, PA.—The Standard 
Telephone, operating in the vicinity 
of Newtown and Langhorne,will have 
a line to Doylestown and Bristol with- 
in a few weeks. 

Fruint, Micu.—The State Tele- 
phone Company’s line from this place 
to Davison has been completed, and 
will be extended to Ortonville, Good- 
erich, Atlas and Grand Blanco. 

CLay, Ky.—The Cumberland Tele- 
phone and ‘Telegraph Company is 
making arrangements to extend its 
line to this place. 
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SPECIAL ANNOUNCEMENT. 





New Readers of the Electrical Review. 





The ELectTrIcAL REVIEW, in its 
career of some 17 years, has never 
before recorded a subscription increase 
equaling the concluding days of 
1898. While this may be attributed 
to quite an extent to the prosperity 
of the country, we still have the mod- 
est thought that, perhaps, the merit 
of the ELrectricaAL REVIEW, as a 
wide-awake electrical journal, is being 
appreciated. 

It is our abiding faith that the 
EvectricaAL REVIEW has more sub- 
scribers who pay for it and read it 
than any similar journal in this 
country. 

We have never been a noisy circu- 
lation claimant, as such things are 
generally very largely discounted in 
the minds of the public, but we do 
believe that a journal that will have 
been in existence by the end of Jan. 
uary, 1899, for the good, round period 
of 17 years, and is now more widely 
read, more widely quoted, more influ- 
ential, and possesses a larger list of 
subscribers and a larger list of adver- 
tising patrons than ever before, is 
entitled to a modest word of self- 
congratulation. 

The new subscribers that the daily 
mail brings to this office are from all 
parts of the world. The order we 
publish herewith is so much to the 
point—not a word wasted—that we 
present it, and it is but one of a 
great many: 


SHELBURNE FAaLis ELEctTRIC LIGHT AND 
PowER COMPANY. 


SHELBURNE Fa.ts, Mass, } 
December 9, 1898. \ 


ELECTRICAL REVIEW PUBLISHING COMPANY, 
New York, N. Y 


GENTLEMEN: Enclosed we hand you check 
for $8, for which please send the ELECTRICAL 
REVIEW. Very truly yours, 

(Signed) C. H. Witcox, 
Treasurer. 

If there is any electric-lighting 
company in the United States, cen- 
tral station or isolated, or any other 
electrical company, that is not a 
regular subscriber to the ELECTRICAL 
REVIEW, we would call attention to 
the above succinct and comprehensive 
model of the way to subscribe. 

Spe 
A Wise Suggestion from a Great 
Journal. 





One whose occupation or inclination 
leads him to take an interest in elec- 
trical matters will do well to add the 
ELectTRICAL REVIEW to his list of 


periodicals, if he is not already 2 
reader of that publication.—Glole- 
Democrat, St. Louts. 
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LITERARY. 

The new year of Seribner’s Maga- 
zine opens in the January number 
with several features of great dis- 
tinction. The place of honor is given 
to Governor Roosevelt, who will con- 
tribute not only his continued story 
of **The Rough Riders,” but other 
articles on the naval preparations, the 
strategy and other important subjects 
growing out of the war with Spain. 
The frontispiece of the number is a 
drawing from life by Charles Dana 
Gibson of Colonel Roosevelt, and it is 
a most satisfactory interpretation of 
the salient qualities in the face of the 
new Governor of New York. 

(n MeClure’s Magazine for Janu- 
ary, Simon Lake, inventor of the 
latest marvel in the way of submarine 
bouts, will deseribe the construction 
of his boat, and how he makes long 
journeys in her at the bottom of the 
ocean, and while there steps out of 
her by an open door into ‘the very 
sea, and examines wrecks and fishes 
up cables and soon. Mr. Ray Stan- 
nard Baker, in the same umber, 
will give an account of his own ex- 
periences on a submarine voyage in 
the Lake boat; and both articles 
will be illustrated with drawings 
from life by Mr. W. D. Stevens, who 
also made the voyage in company 
with Mr. Baker. 





A catalogue of field and motor 
rheostats, theater dimmers and ap- 
paratus of this character has just 
been issued by the Ironclad Resistance 
Company, Westfield, N. J. The data 
contained in this catalogue makes it 
desirable for all electrical engineers 
and supply houses. 

The American School of Corre- 
spondence, Boston, Mass., an institu- 
tion chartered by the commonwealth 
of Massachusetts, are offering induce- 
ments for those desiring to take up 
courses by correspondence in elec- 
trical, steam and mechanical engineer- 
ing. They inform the ELEcTRICAL 
REVIEW that information will be 
given on all subjects which might 
come under these topics to all those 
who inquire. 


PATENTS ‘orcs 
EDWARD S. DUVALL, 


Solicitor of Patents, 


Counsellor in Patent Causes. 


Some time connected with the late 
Benjamin Butterworth, before he retired 
from practice to assume the office of Com- 
missioner of Patents. 








Prom 
Patent 
here at Washington from sketches, 
models, in a manner to give highest satisfaction and 
with less expense than you will incur elsewhere. 
Write and convince yourself of this fact. As an 
attorney at Washington is indispensable you “an 
save the expense of having two by communicating 
directly with me. 


LOAN AND TRUST BUILDING, 
WASHINCTON, D. 


t attention given to all matters before the 
ffice,and applications for patents agg 
otos, or 


Cc. 





FOR SALE. 
STEEL RELAYINC RAILS. 


5,€00 tons original section 60 lbs. per yard, first-class 
relaying steel rails, wi:h splices. 


800 tons original section 50 lbs. per yard, first-class 
relaying steel rails, with splices. 


Delivery on roads running through Indiana, Illinois, 
Kentucky and Ohio. Low rates can also be se- 
cured to any Mississippi River points. 

THE ISAAC JOSEPH IRON CO., 

9-15 Swift Building, Cincinnati, Ohio, 


WANTED 
TO PURCHASE 


Desirable patents pertain- 

ing to the mechanical and 

engineering trades. 
Address 


New York Patent Bureau, 
F. L. WOODWARD, Sec’y, 
ALBANY, 








HERMAN C. WOLTERECK, 


Solicitor of Patents one Ex ert in 

Patent Snes, one MICA pas 
ELECTRO MICAL CASES A 
SPECIALTY. yo esees 
Chemical Laboratory for Ex xperi- 
mental Work. 25 Whitehall Street, 
New York City. 


NAME PLATES 


MACHINERY 


AND MOTORS. 
VOLTS AMP. A 








@ 0 








\) 











SOUVENIR BY MAIL. 


Becker Name-Plate Co. 


34 Oliver Street, BOSTON, MASS. 


Makers of switchboard, motor, arc-lamp, 
telephone and machinery NAME-PLATES. 
Dies for printing on wood, etc. Also steam 
type and embossing plates for all purposes. 
Send for estimate. 


The 





ANNUNCIATORS AND BELLS. 


CATALOCUES AND PRICES ON APPLICATION. 


PARTRICK, GARTER & WILKINS, 


125 South 2d St., 
PHILADELPHIA. 








Telephone Induction Coils, Ringer and Bridge Bell Magnets, Drop Magnets, eto. ,eto., alsc 


CAS LICHTING 
THE VARLEY DUPLEX MAGNET CO., 


SPARK COILS, 
138 Seventh Street, Jersey Gity, W. J. 





FOR A 





| 5.77 CENTS 
A WEEK 


SENSIBLE, 


‘ PRACTICAL AND 
VALUABLE 


GHRISTMAS 
PRESENT. 








HIS means that Three Dollars sent 
to the ELECTRICAL REVIEW, 
Times Building, New York City, 
will enable you to secure for a 
relative or friend for TWELVE 
MONTHS a valuable Christmas 


present, by which he will remem- 


ber you kindly and benefit himselfi—52 times a 
year—in reading the oldest, best, brightest and most 


widely-quoted electrical weekly in the world, to wit: 


THE ELECTRICAL REVIEW. 


ADDRESS: 


43 Park Row, 


NEW YORK. 











416 





ELECTRICAL REVIEW 


Vol. 383—No. 26 











Rindrer.... 


---4f ntevests 








Thomas & Betts, 141 Broadway, 
New York, are now selling agents for 
the ‘*New York” flush switch, 
“Helios” are lamps and the ‘* Chase 
Knock-Out ”’ outlet and junction 
hoxes. 

lr. Laurence W. Frank has suc- 
ceeded to the business of the Technic 
Electrical Works, 214 to 21% New 
street, Philadelphia. Mr. R. L. Bin- 
der will continue as the manager of 
the business. The capital, facilities 
and equipment of the firm have been 
largely increased, and they expect to 
do a larger volume of business than 
heretofore. 

The Electric Appliance Company, 
Chicago, are calling particular atten- 
tion to the Jenkins switch, which is 
the latest arrival in the field of snap 
switches. The Electric Appliance 
Company claim that they are in a 
position to sell these switches at a 
very much lower figure than has ever 
been offered before on a first-class 
article. They solicit an opportunity 
to quote prices to all users of snap 
switches. 

The Boston & Maine Railroad 
Company are erecting at Ports- 
mouth, N. H., a building for their 
electric power-station. The building 
is 118 feet wide and 64 feet long, 
divided into two rooms—one for the 
boilers and the other for the engines 
and electric generators. The side 
walls are of brick, the roof construc- 
tion fireproof; the trusses are of steel, 
and they support steel beams for the 
purlins, on which is to be placed a 
concrete rvof. ‘The contract for the 
steel work was given to the Berlin 
lron Bridge Company, of East Berlin, 
Ct. 

Kirmayer & Oelling, manufac- 
turers of X-ray apparatus, 17 Brom- 
field street, Boston, Mass., recen'ly 
published a catalogue showing the 
A-W-L Roentyen-light tube. The 
principles on which this tube are con- 





structed were stated in a series of 
notes by William Rollins in the 
ELECTRICAL Review for 1897 and 


1898. The data relative to the sub- 
ject of the construction of X ray 
tubes and their treatment are inter- 
estingly discussed in this little pam- 
phlet, and all students of X-ray 
investigation should send for a copy. 

The Western Electrical Supply 
Company, the large supply house of 
St. Louis, Mo., are just getting from 
the press for general trade distribu- 





tion a new bulletin with complete | pure linseed oil will last as long, or 
data, cuts, etc., relative to all alter-| longer, than any other paint ever 


nating-current apparatus, which in- 
clude generators, transformers and 
are lamps. They wish to announce 
that they will be pleased to mai! this 
upon application. ‘The condition of 
the electrical business as reflected by 
the increasing volume of business 
transacted by the Western Elec- 
trical Supply Company is particularly 
worthy of note. The company are 
excellently situated in the business 
center of the great West. and are ina 
position to know the actual condi- 
tions of the electrical industry. 
Considerable has been written 
lately about an old sign in_ possession 
of the Western Society of Engineers, 
at Chicago. The words *‘ Harper’s 
Kerry,” painted in black, stand out as 
holdly as when they were first formed 
by the artist’s brush, while the wood 
around the letters, which was painted 
with white paint. has worn away about 
one sixteenth of aninch. It is asserted 
by the writers that no paint manufac- 
tured nowadays is equal in durability 
to that which was applied on the old 
sign. Mr. Wm. Hooper, of Ticon- 
deroga, N. Y., does not see anything 
specially remarkable in the preserva- 
tion of the old sign, and claims that 
there is just as good a paint made 
nowadays as then. Headds: ‘I have 
seen signs that have been painted with 
black paint directly on the clapboard 
of the building. ‘The lettering was 
good after the paint on the balance of 
the building had disappeared; and 
after this the whole building was 
painted over, lettering and all. and the 





lettering obliterated, yet within ten | 


years afterwards the old black letter- 
ing appeared again quite freshly to 
view. I suppose the paint for the let- 
tering was made of linseed oil and 
lamp-black. 
finely-ground graphite mixed with 
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UILDING: 


OUR CATALOGUE 


I believe, however, that | 
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| 
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known of or used. I had a large iron 
casting which laid in my mill-yard for 
over 30 years. It was painted with 
only one coat. The old casting was 
broken up and sold for old iron last 
month, and I noticed that the paint 
on the pieces of casting, even after 
being broken up, looked quite fresh. 











CIRCUIT BREAKERS. 


| WARD LEONARD ELECTRIC CoO., 
Bronxville, N. Y., U.S.A. 


| 








[otor Starting Rheostats 
Motor Regulating Rheostats 
Dynamo Field Rheostats 
Theater Dimmers, Special Rheostats 


Iron Clad Resistance Co., WES 7 FEL: N-¥- 


IDEAL 
VICTOR 


Circuit-Breaker. 
F. A. LA ROCHE & CO, 


664 Hudson Street, New York, 




















J.C. WHITE & COMPANY, 
INCORPORATED. 
ENCINEERS, CONTRACTORS, 
29 BROADWAY, NEW YORK, N.Y. 
EQUITABLE BLDG., BALTIMORE. 


McINTIRE’S PATENT 


CONNECTORS AND TERMINALS. 


Special Connectors for Harp-Drawn CoPpPEer 
mE, Ali Sizes, 
Fused Wire, Fused Links and Strips. 


Fhe 6. MCINTIRE CO., 13 & 15 Franklin Street, 


NewaxArix. N. J- 








THE Av -RORMeR Use ropes. 
nave + DIFINITION;LONG LIFE. 
KIRMIAVE 





H-P Safety Pocket Light 





This is the most serviceable Electric Light vet. It 
is self-contained. Has no wires to get out of order, 
and no chemicals to spill. It is perfectly safe 
around inflammable materials, such as leaking gas, 
or in powder and cotton mills, etc. May be used 
where no other light can. Emits no odors. Always 
ready for instant use, Can be placed under the 
pillow and used for ascertaining the time. Being 
portable, can be carried about the house to attend 
children, shut’a window or door, and attend to 
other duties. No home should be without cne of 
these useful and safe lights. 

Cut approximately half size. 

Price, Complete by Mail, &3.30. 


JAMES S. BARRON & CO., 
Manufacturers of and Wholesale Dealers in 
GENERAL ELECTRICAL SUPPLIES, 
24-30 Hudson Street, NEW YORK. 


HEBER WELLS, 


WPATTERN LETTERS 


for Iron and Brass Castings. 
Various sizes and styles. 


NEW YORK. 





PS 
8 1657 William St., 












fence aguinst poverty Gj 4 
than technical newt we 
edge that can always be ; 
converted into money. S“WYAONS 
You can learn now without leaving 
Success guaranteed. Best text books free 


STEAM ENCINEERINCG 


Bridge, Electrical or Civil Engineering; Mathe- 
matics; Chemistry; Mining; Architectural or Me- 
chanical Drawing; Surveying; Plumbing; Archi- 
tecture; Metal Pattern Drafting; Prospecting; 
Book-keeping; Shorthand; English Branches 


TAUCHT BY MAIL $2 00 
a 


Circular free, State subject you wish to study. 
Estab. 1891. 45,000 students and graduates. a 
a 


pee Correspondence Schools, 
>> 


= 
— 









home. 





Box 10)3, Scranton, Pa. 











LETTER FILE. 
N OT What You Pay 


but What You Get 
for What You Pay. 











$1.50 per dozen 
The Best Office Desks at reason- Cash with ordef 


able prices. Size 11x124x3 
THE U. S. DESK & FILE CO., INDIANAPOLIS, IND. 





wy. RR. OSTRANDER & CO. 
22 DEY STREET, 

. Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 
Electric and Mechanical Bells. 
FACTORY, 

DE KALB AVENUE, 
BROOKLYN. 


Send for Illustrated 
Catalogue. 








OF THREE HUNDRED PAGES ILLUSTRAT 
ING AND DESCRIBING A LARGE NUMBER OF 


BRIDGES Designed and 
BUILDINGS — (saw wt aa 
AND ROOFS - fiesta” 


THE BERLIN IRON BRIDGE CO. 


G ~~ CO _EAST BERLIN, CONN. ) —— 








STORAGE 
BATTERIES 








CROFTON STORAGE BATTERY G0. 


J. K. PUMPELLY, Manager. 


VERY LIGHT BATTERIES 


A SPECIALTY. 
327 Dearborn Street CHICAGO. 





GAN I BEGOME AN ELEGTRIGAL ENGINEER 


For our free book, entitled “Can I Become an Electrical Engineer?” address 


The Electrical Engineer Institute of Correspondence Instruction, 


CONDUCTED UNDER THE AUSPICES OF “THE ELECTRICAL ENGINEER.” 


Herman A. Strauss, E E., General Manager. 


Department M1., 120 Liberty Street, New York, U. 9. A. 
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Loricated Conduit « « « « 


THE PRESENT AND FUTURE STANDARD FOR INTERIOR WIRING 


An insulated hole with an anti-rust armor All sizes carried in Chicago Stock 
Easy to install and cheapens construction Send for circular 


CENTRAL ELECTRIC COMPANY 


GEORGE A. McKINLOCK, President 264, 266, 268, 270 Fifth Avenue 


CHARLES E. BROWN, Secretary 
S. R. FRAZIER, Treasurer 


Offices—39 Cortlandt St.. New York; Ban‘gan Euilding, Providence. R. I.; 60 Kellogg Building, 
Washington, D. C.; 47 Broad St , Charleston, S. C.; 228 Hennan Building, New Orleans, La.; 
158 Main St., Dallas, Texas; Houston. Texas; 1000 veher Building, Chicago, ss 101 First 
Ave., N. Minneapolis, Mino 311 N. Market Squa'e, Harrisburg, Pa.; Y. M. C. A. Building, 
6 Elmira, N. Y.; 1 Forsyth St., Atlanta. Ga.; 1510 Howard St , Omaha, Neb ; 409 ‘Meshes St., 
San Francisco, Cal.; 601 Burlington Building, St. Louis, Mo.; Yokohama, Singapore and 
Philippines, Bagnall & Hilles. 
SANDY Hitt, N. Y., UO. SS. A. 


CHICAGO 
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MANUFACTURERS OF 


<s INDUCTOR ALTERNATORS. 
DO YOU USE RESISTANCE WIRES? 


BOKER’S SUPERIOR WIRE has three times the || | SPECIAL MACNET STEEL is now being made by 
resistance of german silver; suitable for resistance in arc lamps, || STEEL MUSIC WIRE. Messrs. JONAS & COLVER, which answers require- 
rheostats, ete. | We are importers of the celebrated steel music wire made in | ments and demands never fully met before. The steel is of 

BOKER’S [*-1* WIRE gives increase of resistance || Hagen, Germany, by Messrs. EICKEN & CO. This wire | °xcepticnal quality; carries an astonishing weight and retains 
for each centigrade .000005 ; 134 times the resistance of german | bas gained a world-wide reputation fer quality, uniform temper | magnetism. 








givens || and accuracy of size. Wherever used it has been adopted in | The largest companies, after elaborate tests, have adopted 
|| preference to other brands. We carry large stock of listed sizes. Messrs. Jonas & Colver’s Special Magnet Steel, as it proved superior 
We can furnish both grades in wire, sheets or ribbon. | | to any other steel for permanent magnets. 


We also manufacture PURE MALLEABLE NICKEL in Wire and Sheets. WESTFAELIAN NICKEL ROLLING MILL, SCHWERTE, GERMANY. 


BERMAN BORER & CO.;s 


Send for catalogues, etc. 101 & 103 DUANE STREET, NEW YORK. 








DRILLS, FILES, 
REAMERS, TOOLS. SAWS, 
TAPS, HAMMACHER, SCHLEMMER & CO., WRENCHES, 
ETC. 209 Bowery, New York. ETC. 


























Ton mane CHLORIDE ACCUMULATORS FOR TROLLEY REGULATION 


“Chloritve Accumulator” sacioens MOET con 
AEGITEREO SEPTEMBER 11, 1004, STATION OF THE EASTON, PA., EDISON CO. 


THE ELEcTRIC STORAGE BATTERY COMPANY, Easton, Pa., March 15, 1898. 
HERBERT LuoyD, Esq., 2d VY. P., Drexel Building, Philadelphia, Pa. 

Dear Sir: As per terms of agreement made at the time you sold us the battery we were to SALES OFFICES: 
decide at the end of the first year as to future depreciation. We desire to say that after a year’s — 
use we are so well pleased with its condition that we have decided to carry the depreciation NEW YorK, 20-22 Broad Street. 
ourselves. Boston, Mass., 60 State Street. 

The results obtained from the use of the battery have been in every way satisfactory and Curcaco, Int., 1424 Marquette Bldg. 
fully meets the claims made by you at the time of the installation. Our only regret is that it is SAN FRANCISCO, Cau., 10 Front St. 
not larger in size. Yours respectfully, HOWARD RINEK, Gen. Manager. Ba.tmore, Mp., Equitable Bldg. 
CLEVELAND, 0., "Room 914, New Eng- 


THE ELECTRIC STORAGE BATTERY CO., land Building. 


Cc , The C i 
Drexel Building, Philadelphia, Pa. poce liy -yye cea le tama 
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TENDERS WANTED. 


SHANCHAI MUNICIPAL COUNCIL, 
Electrical Department. 


EXTENSION OF PLANT. 


THE COUNCIL hereby invites tenders for the supply of the following plant, viz: 
A. Two 100-kilowatt Alternators, direct coupled to horizontal medium-speed Engines. 
B. Switchboard and Instruments. 
C. Water-tube boiler. 


The general conditions and specifications for the plant required may be had or examined upon application to Mr. F. 8. BLACKALL, of the firm of 
BLACKALL & BaLpwin, 39 Cortlandt Street, the Council’s Agent in New York, to whom sealed tenders should be sent not later than 12 o’clock noon, on 
Wednesday, August LOth, 1898, bids to be marked ‘* Tender for Shanghai Electric Light Plant.” All quotations must include package and delivery, 


0) Big Ne XY. 


The Council does not bind itself to accept the lowest or any tender. 
By order, JI. P. BLAND, 


Council Room, SHANGHAT, CH/NA, Secretary. 


‘AL MANUFACTURING CO. 


A YEAR FOR | CHATTANOOGA, TENN. 
AMERICANS | nicsibhaiaapecmaie ies aaeaammaaiCae 
TO REMAIN | YELLOW ae CRO 
IN AMERICA. 


Full of Life and Even Temper! Bs | 
SMALL ‘ As this seems to — _ most | YOUR 
Americans to stay in the United States, it | 

SPrRrinas is perhaps appropriate to call attention to | ORDER 
THE WALLACE BARNES co America’s Great Resorts, particularly those | ° 

- rs a - i reached directly by the New York Central 

RISTOL, Conn., U.S. A. , : ots ; ) 

pen ae a eae a ae ee eign 4 | Will take pleasure in quoting delivered prices, F. O. B. cars, your city, in any 
or Brass A complete ausoit- Adirondack Mountains, Saratoga, Lake | quantity. WRITE US. 
ment of | high-grade COL George and Lake Champlain, Niagara | 
pt nag: Dy noe Te ~ llglgaag Falls, the Berkshire and Litchfield Hills, | 


Springs enameled or plated. the Catskill Mountains, and hundreds | 6 « e 
"mpering done at short notice. ‘ more equally as nd healthful. | Di on ~ Pp re Flake ra 
Kibbon steel made to order. en ae good an ” | X 
Send samples and write for i | \ B i E 
quotations. A copy of ‘‘America’s Great Resorts” will be 
sent free, postpaid, on receipt of a two-cent sa ess ng to very 
| Engine Room and Machine Shop. 


stamp, by George H. Daniels, General Passenger 


aS ie Agent, Grand Central Station, New York. A small quantity added to any Oil or Grease om reg its lubricating value and makes 
A the finest Cooling Mixture. 
Pamphlet and Sample Sent Free. 
JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 


GENERAL STREET STERLING | 22225... 


SULATING MATERIAL 
") 


RAILWAY SUPPLIES. | Stering Supply & Mig. Co, “Sars 
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THE DAVIS & LUDWIG FOUNDRY CO. 


MANUFACTURERS OF 


Electrical Castings, 


MADE OF SEMI-STEEL OR GREY IRON. 


HIGHEST PERMEABILITY CUARANTEED. 











We invite a Most Rigid Test of our | 
Castings as regards Magnetic 
Qualities and Uniformity. 


OFFICE AND WorRKS: 


| 240-256 Root St., 


CHICAGO, 


TS AMERICAN TOOL WORKS CO. 


(Successors to THE DAVIS & EGAN MACHINE TOOL CO.) 
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Designers and Builders of 


IMPROVED MACHINE SHOP 
EQUIPMENTS. 


LATHES, PLANERS, BORING MILLS, SHAPERS, UP- 
RIGHT AND RADIAL DRILLS, MILLING MACHINES, 
SCREW MACHINES, BRASS WORKING TOOLS, 
PUNCHES AND SHEARS, BOLT CUTTERS, PULLEY 
LATHES, SHAFTING LATHES, ETC. 

Works: CINCINNATI, OHIO, U. S. A. 


NEW YORK: | CHICAGO: BOSTON : PHILADELPHIA: 
107 Liberty Street. 68 Seuth Canal Street. 86 Federal Street. 19 North Seventh Street. 


TAPPING MACHINES 


PLAIN OR AUTOMATIC. 
VERTICAL OR HORIZONTAL. 
BUILT IN SEVEN SIZES 


MACHINERY FOR METAL WORKING 


OF EVERY DESCRIPTION. 


# Garvin Machine Co. 


SPRING Ano VARICK STREETS, 


NEW YORK. 


— Beruw Store: The Garvin Machine Company, m. b. H 

= 17 Burg Strasse, Berlin. C. German 

PHILADELPHIA STORE: The Garvin Machine Company, 5! 
North 7th Street, Philadelphia, Pa. 





No. 1 Horizontal Tapper. 





READING ELECTRICAL MFG. 00. 


Miniature & Standard. 








Incandescent Manufacturers and Jobbers, 
739 PENN ST., READING. PA. 
Lamps... We Can Save You Money. It Means Mor 
of every description ni wit! } 2 st 
and for all purposes... RR G an enw TET Rare PRICES: 
BICYCLE LAMPS POCKEDT VOLTMETERS AND AMMETERS, 
MANUFACTURED 
TO ORDER 
Write for descriptive cat- 
gue Thereisa difference between Cheap Goods and 
Goods that are Cheap. 
WM. KLINE & C6. | Cabinet Files, ¢ 


123 Liberty St., WN. ¥.| D6SKS, Ghairs, Ete 


The U. S. Desk, 
File & Cabinet Co. 
INDIANAPOLIS, IND. 


CHICAGO OFFICE 


W. R. CARTON 
807 Ashiand Block . 





75c per drawer, any 








THE LARGEST, NOTE THE SIZE 


LEcrric Cor! 





The above is a reduced illustration of one of the largest electrical measuring instruments 
ever manufactured. The dimensions are given in inches in the small table below: 


Extreme width of instrument. ° ° - 39% 
Extreme height of instrument e e 294 
Thickness from face of instrument to walt . 7 
Extreme length of scale . . e e 30 
Ampere capacity e . - « ‘ ° 30,000 


HEADQUARTERS FOR ELECTRICAL TESTING, MEASURING 
AND STATION INSTRUMENTS. 


Western Electric Company, 
CHICAGO. NEW YORK. 


LAKON TRANSFORMERS. W. E. FAN MOTORS. 








size;cash with order * 


The Cost” 
of a Switch. 


The central station manager or owner of a central 

lighting station, who has a number of switches in 

| constant use, can not properly estimate the ‘‘ cost” 
of a switch by price paid for it. 

A switch that will keep in good order for years is 
much cheaper than a ‘switch that is constantly 
| getting out of order—even if First cost of the better 
switch is a trifle more. True cost is only arrived at 
by adding ‘‘repairs to switches” account to first 
cost. 

When you put facts and figures together, you 
will find it profitable to specify ‘‘ Hart” Switches, 
and to insist on getting them. 

Electrical Supply Houses carry Hart Switches in 





stock and can fill orders promptly. 
Our Illustrated Catalogue will be mailed on ap- 


HART FLUSH SWITCH, 
with plate removed. Adapted to 
fit covérs usually used for “‘push"’ 
switches. 


plication. 


The Hart & Hegeman Manufacturing Co,, 


108 HIGH STREET, 


HARTFORD, CONN. 
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The Monarch Encino Stop with 
Speed-Limit 


attachment will positively prevent an engine from running away, and also enable it to be stopped 
from any point in the factory in case of accident, notifying the engineer at the same time. It 
is a first-class insurance at a low cost. It closes the Throttle-Valve. Why not investigate ? 











New York Office: Waterbury, 


30-41 Cortlandt St. The Monarch Manufacturing fog a 
DESIGNERS ARMINGTON & SIMS ENGINES, !898 


ENGR AVE R ho) Unexcelled in Design, Workmanship, Efficiency, Regulation. 


By ALL METHODS Doublie-Ported, Seilf-Adjusting CYLINDRICAL VALVES<s 
Perfect Steam Diestribution. 















Absolutely Tight, 


MEMEO | aires INERTIA GOVERNOR 
and Apparatus Simple. 


Powerful. 


A SPECIALTY Effective. 
GET OUR PRICES AND ENGINES 


SPECIMENS BEFORE BUYING. 30 to 2,000 Horse-Power 
Capacity, to meet the re- 


THE BROWN-BIERCE siamese 























COMPANY. aamned to ta Gooumane aeoee 
DAYTON. OHIO. opment of power. 
FLECTRIC CONDENSERS. | “immerse 
s p raeee mona pa Sims Engine Co.) 
Wm. Marshall, Manufacturer. PROVIDENCE, R. I. 
STANDARDS A SPECIALTY NEW YORK: BOSTON: PHILADELPHIA: BALTIMORE, MD.: 


W. F. HARING, 1106 Washington Life Bldg. F. B. ARMINGTON, 70 Kilby St. F. E. BAILEY & CO., 913 Betz Bullding. | MORTON, REED & CO. 











709 Lexington Avenue, New York. 


Ah WIRES AND GABLES yn "supBER # GUTTA-PERCHA INSULATING C0. 








and always will be MAIN. OFFICE, GLENWOOD WORKS, 
W. GODFREY, ng a 


THE BEST iemimcsiiaiaaceidinain YONKERS, NN. Y. 


be bin, CB, he. i, hin, Sh, hi, lay Mn MEBs, Mn, Bs 


nm | 
INTERIOR THERMOSTATIC ELECTRIC GABLES. § 


STANDARDIZED IN ALL B. & 8. GAUGES. 


























* INSU 
RECENTLY ADOPTED BY THE GAMEWELL AUXILIARY FIRE-ALARM COMPANY. He ores eonoe Sp \conouctons. vag." 
We own the following Letters Patents issued No, 546,261 OIVISIONAL INSULATION. hy Vita : peer connudtan 
by the United States, which broadly cover ‘* poo +14 ; 
the construction and basic principle of our “ 505.178 (aes FUSIBLE CORE.. 


Cables, viz.: “* 565,188 K 
é 







THE MONTAUK MULTIPHASE CABLE . ’ v . OPPER pt 


ps 4, * ~ 
ones INBULATION BETWEEN CONDUCTORS_S, SQ. PARTLY TUNNEDS 


MONTAUK MULTIPHASE CABLE CoO., 100 BROADWAY, NEW YORK. 
bvwvuvuevevuevuvuevuvuevuvuevevey 


q Write for Descri tive Matter, 














ea 














July 27, 1898 ELECTRICAL REVIEW 


DIEHL FANS 


FOR ALI CIRCUITS, EBSCEYPT ALTERNATING. 


Our Ceiling Fans and Electroliers are the RECOGNIZED STANDARD of the World. 

















OUR DESK AND BRACKET FANS 
ARE BUILT OF THE FINEST 
MATERIAL AND HAVE 


HIGHEST EFFICIENCY EX ge 


OF ANY ON THE MARKET. 
9O~ 
WRITE FOR CIRCULARS 
AND PRICES 





—— ON —- 


CEILING FANS, COLUMN FANS, COUNTER-COLUMN FANS, DESK FANS, BRACKET FANS, EXHAUST PANS 


SHOVROONS: | htc at vara en DIEHL MANUFACTURING CO., 


BOSTON, 128-132 Essex Street. ELIZABETHPORT, N. J. 


THE S$. K. G. SYSTEM 


A COMPLETE SYSTEM FOR 


Long-Distance Transmission. Central Station Distribution. 
Mill and Factory Equipment. 


<See"22 10,000 VOLTS. 


STANLEY ELECTRIC MANUFACTURING COMPANY, 


PITTSFIELD, MASS., U. S. A. 


BRANCH OFFICES: 





























BOSTON, e e e e e Equitable Building. CHICAGO, . e e 1506 Marquette Building. 
NEW YORK, e ° . 39 Cortlandt Street. ll SAN FRANCISCO, e ° 300 California Street. 
ST. LOUIS, e ° e ‘Western Electrical Supply Co. ANDERSON, S. C. 








The ROYAL ELECTRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture and sale of the S. K. C. System in Canada. 
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TO THE RIGHT 
" Half Turn 


and the globe is lowered gently 
and unbroken. 





A single upward move- 
ment and globe and holder are 
securely locked. 


30,000 


GENERAL ELECTRIC 


ARC LAMPS 


_ are fitted with this 
SIMPLE GLOBE.... 
.... LOWERING DEVICE. 





It is a distinguishing feat- 
ure of all G. E. ARC LAMPS, 
and is found in no others. 





GENERAL ELECTRIC CO., 
SCHENECTADY, N. Y. 
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Sales Offices in All Large Cities of the United States. 








AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 








When You Want To Know 


The names and location of the ELECTRIC LIGHTING CENTRAL 
STATION COMPANIES throughout the country, 

Names of their officials, 

Their capital stock and bonded indebtedness, 

The number and kind of dynamos used, with the names of makers, 
Voltage of the different circuits, 

Frequency of alternating current, 

Number and kind of arc and incandescent lights, 

Style of lamp sockets, 

Whether power or day circuits are operated, 

The capacity of power plant, including engines, boilers and turbines, 
with the maker’s names, 


Please Remember 


that all this information is given, fresh and up to date, ONLY in the 


American Electrical Directory 
and Buyers’ Manual. 


Corrected and issued four times a year. Subscription, $4. 
Subscription with AMERICAN STREET RAILWAY DIRECTORY 
(now in preparation) $5. “ 


E. L. POWERS, Publisher, 


Monadnock Block, 
Chicago. 


150 Nassau Street, 
New York. 





are not made for catchpenny trade. 


of aNDARD 


quality. 


ppvBATTERY 


TRape MARK! 


WILLIAM ROCHE, MANUFACTURER, 





“NEW STANDARD” BATTERIES 


The brightest men in the telephone and medical professions 
recognize the quality of them; the price is as low as square business will permit. 
Will give any one a race on prices; there’s no battery on the market to give it a race on 
6 No. 1, 20c., 6 No. 2, 22c., 6 No. 3, 25c., 6 Special Navy Cell, 50c. each. 
Just to prove to you that they merit the confidence of users, will ship above, securely packed, 
by freight or express, for $4.00, cash with order. 
charges, if not entirely pleased. Send stamp for our new book on batteries. 


Total, $7.02. 


You can have your money back, less freight 


259 GREENWICH STREET, NEW YORK. 





THE “STAR” AND “ELECTRA” DRY BATTERIES. 


Different in Construction and Superior to All Other Dry Batteries. 


Highest Voltage and Regenerative Power. Loses no Strength while at Rest. 


ROUND TYPE. | 
No. 1—7 in. x3 in. 
Yo. 2—6 in. x 24 in. 





MULTIPLE X-RAY BATTERIES. 
Specially made for Spark Coils. 
No. 701—7} in. x 6in. x 3 in.—1.7 volts 
No. 3—4 in. x 1%in. | No. 103—4 in. x 1$in. No. 702—7t in. x 6in.x3 in.—3. volts 
No. 4—8} in. x lt in. | No, 104—3}in.x1tin. | No. 710—6}in. x Sin. x 2}in.—1.5 volts 
No. 5—3 in. x1 in. | No.105—3in.x1 in. | No. 711—64in. x 5in. x 24in.—2.8 volts 
Sample Set of Nos. 1, 2, 3, 4and 5 Express Prepaid, $1.50. 


SQUARE BATTERIES. | 
No. 101—7in. x3 in. | 
| No. 102—6in. x2hin. | 








Our new “‘ Elecira’’ Batteries, manufactured in regular standard sizes, flat carbons, are 
of high merit, at the same time the cheapest cell now on the market. 


No. 301—6 in. x 244 in. No. 302—5 in. x 24 in. 


We make Batteries to Order. 


JAHL & COMPANY, 


Any Size or Design. 


123 LIBERTY STREET, NEW YORK. 





JUST PUBLISHED. 
Second Edition, Revised and Much Enlarged. 


Gas, Gasoline + Oil Engines 


By CARDNER D. HISCOX, M. E. 


THE ONLY AMERICAN BOOK ON THE SUBJECT. 


A book designed for the general information of every one interested in this motive 
power, and its adaptation to the increasing demand fur a cheap aud easily managed 
motor requiring no licensed engiveer. 

The book treats of the theory and practice of Gas, Gasoline, and Oil Engines, as 
designed and manufactured in the United States It also contains chapters on Horseless 
Vehicles, Electric Lighting, Marine Propulsion, etc. 348 Pages. Price, $2.50. 





PREPAID TO ANY ADDRESS, ON RECEIPT OF PRICE, $2.50. 


Address: ELECTRICAL REVIEW, 41 Park Row, N. Y. 
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Most electric gas-lighting burners 
are like 


“THE LITTLE GIRL WITH THE LITTLE CURL,” 


—hence unreliable. 
This is not true of the 


“VICTOR”. NEW ERA” 


burners. Reliability is their strong 
feature and the price is about what 
an inferior article has been costing 
you. 


Make a trial and save “BUSS WORDS.” 


BIBBER-WHITE CO. 


’ 49 Federal St., Boston, Mass. 








llc pean pa nena 


© THE EDDY ELECTRIC MANUFACTURING C0., 


WINDSOR, CONN. 


Manufacturers of 


ELECTRIC LICHTING 
ann POWER APPARATUS. 
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CATALOGUES COME QUICKLY when you mention the 
ELECTRICAL REVIEW to the advertiser. 





BEST and 
CHEAPEST 
JUNCTION 
BOX 


MARKET... 


= a> 
Write for Prices. 


=a 


PASS & SEYMOUR SY#ACts 


F. M. HAWKINS, Agent, 23 Dey Street, Havemeyer Buliding, New York. 








FOR SWITCHBOARD, RAILWAY 
AND MOTOR USE. 
All sizes of stranded and flexible wire 
and cables with Clark’s insulation. 


inspector Boston Fire Underwriters’ Union says:—“‘A thoroughly rellable and 

desirable wire In every respect.”’ 

The Clark wire has been before the public, and in use for the 

universal favor. We ntee our insula’ dee wherever used, Aerial, 

—_ net prices are as low, if not lower than any other first-class insulated wire. 
Catalogues, with terms and discounts for quantities. 


EASTERN ELECTRIC CABLE COMPANY, 
GENRY A. CLARK. Trearurer and General Manager. 61-63 Hampshire St., BOSTON, MASS. 


Eh* H. EUSTIS. President and Electrician. 
in sheet = atom: a size, shape or 
f hardness, 


PLATIN UM FOR ALL PURPOSES. 


BAKER & CO., 


408-410-412-414 N. J. Rw R. Ave., NEw ARK, Bw. Je 
NEW YORK OFFICE, 121 LIBERTY STREET. 


Scrap and Native Platinum Purchased. 


t 10 years, and has met with 
nderground, or Submarine, and 
e skall be pl leased to 








wy. R. OSTRANDER & CO. 


66 PRICE " 22 DEY STREET, 
How to Become | | 25 CENTS. Manufacturers of , 
Sind ioe SPEAKING TUBES, WHISTLES 
an Electrical ll dese Paahel ANNUNCIATORS. . 
5 | pg Electric and Mechanical Bellis. 
Engineer. — l ad t vin pgp 
i 8 giv ctical adv 
deciding “pon a poet es List of poe npr DE KALB AVENUE, 
electrical engineering. Address BROOKLYN. 





Send for Illustrated 
Catalogue. 
THe 


ELECTRICAL NOVELTY MFG. of CONSTRUCTION CO. 


Ward’s Patemt Door Opener. 
Fam Motors. 


INVENTIONS DEVELOPED. 


Write For Information. 
116°118 Green St., BRooBiynN, N. WY. 


FARADAY CARBON CO., 


ELECTRIC LIGHT CARBONS, 


JEANNETTE, PA. 


DYNAMOS # MOTORS 


In sizes from one to twenty horse-poweyr. Built 
with magnets in one piece. Send for descrip- 
tions, prices, etc. 


Rochester Electric Motor Co., 


233 Mill Street, Rochester, N. Y. 


Mention 





Electrical Review, Times Bldg., N. Y. 














We want several agencies for this line of machines. 
ELECTRICAL REVIEW. 
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FORT WAYNE ELECTRIC CORPORATION 


FORT WAYNE, IND. 





APPARATUS FOR 
ARC, DIRECT-CURRENT AND ALTERNATING 
INCANDESCENT LIGHTING AND POWER 
TRANSMISSION. 





| McINTIRE’S PATENT 


| 


‘CONNECTORS AND TERMINALS, 


| | ial Connectors for Harp-DrawN CoPpPER 
THE caaltn AOE Cee LIGHT TUE TUBES. | me, All Sizes. 
WER -: DIFINITION «: LONG LIFE. 





Fused Wire, Fused Links and Strips. 


KIRTIAVER*"2 OELLLING, BOSTON, Thee. MCINTIRE CO. 13 & 15 Franklin Street, 


| Newark, Ne Je 












HIGHEST EFFICIENCY. 
SMALLEST CORE LOSS. 
CLOSEST REGULATION. 
PERFECT VENTILATION. 
GUARANTEED against 
Burn-out for TWO YEARS. 


@end for particulars to 


MOLONEY ELECTRIC CO. 


No. 6 N. 12th Street, ST. LOUIS, U. S.A. 





New Eiition, “STANDARD WIRING “by Cushing, Price, $1.00 


Address ELECTRICAL REVIEW, 41 Park Row, New York. 
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BUCKEY 


FACTORY PRODUCTION TRIPLED. 


. QUALITY UNEQUALED. 


TaxsE: ESPVvuCcCBEVE ELECTRIC 
Monadnock Building, Chicago. - 


INCANDESCENT 
LAMPS 





co., 
Oleveland, Ohio, 





ODA DADAOADbD DD bbb Db bb bbb DD bbb DDD DDD DDD SG 








2D AADADALAAG bbb bb DODO Ob 


AAD bbb bbb DDD bbb bbb bbb bbb DD bbb bbb DDD DDO Ok 


SAWYER-MAN LAMPS 


STILL LEAD ALL OTHERS 


in efficiency, maintenance of candle-power and 
careful attention to details of construction. 
SAWYER-MAN ELECTRIC COMPAN,Y Allegheny, Pa. 


New York, {20 Broadway; Boston, Exchange Building; Chicago, New York Life Building; Tacoma, Wash., 907 Pacific Ave.; Buffalo, N.Y., 
ittsburgh, Westinghouse Building; Philadelphia, Girard Building; St. Louis, American Central Building; Syracuse, 


N. Y., Bastable Building; San Francisco, Mills Building; Atlanta, Ga., Equitable Building. 
FOR SALE BY ALL LEADING SUPPLY HOUSES. 
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Guaranty Building; 
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WHY WE ARE MAKING 
INCANDESCENT LAMPS== 


As the result of long experiment and study, 
an incandescent lamp was developed which 
was at once recognized by electricians as 
being a step in advance of anything yet pro- 
duced. This step in advance was because 
the lamp showed a greater sustained candle- 
power for longer time than had heretofore 
been possible. A large factory was built and 
equipped for the manufacture of these lamps. 
The lamp we are speaking of is the “Hardy” 
lamp. 
SUSTAINED CANDLE-POWER IS THE STRONG POINT OF iTHE 


“HARDY” INCANDESCENT LAMP 


If you have never seen a “Hardy” incandes- 
cent lamp, we will send one dozen 16-candle- 
power lamps of any voltage, from 45 to 125, 
for $2.16. We are also manufacturers of 
absolute cutout hanger-boards, spark arresters, 
dynamo brushes, commutator compounds. 


THE K. & W. COMPANY, Pittsfield, Mass. 


NEW YORK OFFICE: Western Representatives : 
120 Liberty Street. MEYSENBURG & BADT 


1504 Monadnock Block, Chicago. 


CARBON SPECIALTIES 


Battery Cylinders, Telephone Transmitte:z 
Carbons, Carbon Brushes and Electric 








Light Carbons. 


SOLAR CARBON & MANUFACTURING CO. 


a 3 ilding 


and 26‘ st New Yorn. 








THE CROSS ELECTRICAL COMPANY, Special attention 
given to the designing of central stations and isolated 


Electrical Engineers 


plants, 
CROSS ELECTRICAL COMPANY, 
305-307 Mooney Brisbane Building, Buffalo, N. Y. 
Our Factory for Refilling Incandescent Lamps will soon be ready. Telephone, Seneca 1277, 


NovELTY ELectTric Go., 


PHILADELPHIA, PA. 


' Okonite Insulated Wires. 
Medbury Overhead Railway Material. 
Changeable Electric Headlights. 
Globe Metal Works’ Trolley Wheels. 
P & B Electrical Compounds. 
Perkins Incandescent Lamps. 
Schiif, Jordan & Co.’s Ship Cored Carbons. 





Agents for 





339 FIFTH AVENUE, PITTSBURCH, PA. 


ELECTRICAL SUPPLIES OF EVERY KIND. 
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WESTERN ELECTRIC 


W. E. Petite Enclosed 
Long-Burning Arc Lamp 


THREE STYLES OF GLOBES. 


PORCELAIN AND METAL SHADES. 


The light shines through but one 
thickness of glass. 

No framework in sight. 

Shade reflects downward the up- 
ward rays. 

For outdoor or indoor use. 

For 110 volts or two in series on 
220 volts. 












Enclosed Long-Burning Arc Lamp. 
Egg Globe. 


& & & 


20 INCHES LONG. 


EASILY TRIMMED. 





Enclosed Long-Burning Arc Lamp. 
Stalactite Globe. 


WESTERN 
ELECTRIC 
COMPANY 


CHICAGO NEW YORK 








Enclosed Long-Burning Arc Lamp. 
Standard Globe « L”’ 

















ato ELECTRICAL REVIEW 





Vol. 33—No. 4 








W. H. HOLCOMB. A. P.ZHOPKINS. 


E. E. NAUGLE. 





a i Ties: “Telegraph 2 Poles. P. 


; ee STREET. ea ie. 
(Laie 


J. H. BURWELL 


GEO- WESTON, 
MA GENERAL AGENT 


GER, 
Construction | “Denaztment. Minneapolis, Te tan 
GEO. WILLSON F. P. FURLONG, 
SUPERINTENDENT, 
St. toute, Ms. 


Paving Department. 











150,000 POLES IN STOCK. 


WE BUILT, EQUIPPED, AND OPERATED THE SUBUR- 
BAN RAILWAY IN CHICAGO (OVER 50 MILES OF THE 
HEAVIEST ECECTRIC RAILWAY) WITHOUT THE SALE OF 
A SINGLE BOND. 


STREET RAILWAY TIES A SPECIALTY. 





Forest City Evectric 


DROP COMMUTATOR BARS 
HAVE STOOD THE JEST OF TIME 





CLEVELAND O. 





AGENCIES t 
WESTERN ELECTRIC CO., New York. 
ELECTRIC APPLIANCE c0., Chicago. 
PETTINGELL-ANDREWS c0., Boston. 
ELECTRICAL ENGINEERING CO., Minneapolis. 
ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis. 
THE BRADFORD BELTING CO., Cincinnati. 


Phillips Insulated Wire Co., 


Office and Factory, PAWTUCKET, 8.1. ‘ 
















HOUSE GOODS -A SPECIALTY- 


PARTRICK(ARTERWILKINS see DEALERS” 


GENERAL ELECTRICAL SUPPLIES 


Electric Motors of all sizes, from 10 oz. in weight up. 
Motors for special purposes at short notice. 1896 Dis 
' s count sheet ready for the trade. 


M. R. Rodrigues, 17 Whipple St., Brookiyn, N. Ye 


P » B INSULATING COMPOUNDS 


ARE THE STANDARD. 


ELECTRICAL COMPOUNDS. INSULATING TAPE. 


a AND sa a AND 


ARMATURE AND FIELD RUBEROID MOTOR CLOTH. 
COIL VARNISH. 


Manufactured hy THE STANDARD PAINT COMPANY, 


Chicago Office, 189 Fifth Ave. 841-83 JOHN STREET, N.Y. — write for Particulars. 






























“SHIP CARBONS” 


Made In. NUERNBERC and VIENNA 
Are absolutely of the Highest Grade, and can 
not be equaled. See that every carbon 
bears our TRADE-MARK. 





_ Special Carbons for Long-Burning Are Lamps. 
} Carbons for Direct and Alternating-Current Lamps, 
| Search-Lights, etc. 


WRITE FOR PRICES. 


SCHIFF, JORDAN &CO. 


232-284 GREENWICH STREET, NEW YORK. 





L. E, Frorup, 
Gen. Sales Agent. 


TELEPHONE, 
4803 Cortlandt. 


RALPH STRASCHNOW, 
Gen’! Manager. 


SWITCHBOARD VOLTMETERS 


Ammeters, Ground Detectors 
and Differential Yoltmeters. 


We meet all the requirements of modern Central 
Stations or Isolated Plants, whether using direct or 
alternating-current circuits. 





Our instruments are constant and durable, sensi- 
tive and accurate, pleasing in appearance and 
always correct. 





Type ‘*K.”’ 
Illuminated Dial. 


We also manufacture a full line of Portable In- 
struments. Send for our complete catalogue. 


Keystone Electrical instrument Go., 


Ninth Street and Montgomery Awenue, 
PHILADELPHIA. 


NEW YORK, 15 Cortlandt. CHICACO, 807 Ashland Block. 
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THE BALL & WOOD HIGH-SPEED ENGINE 


is noted for its smooth and silent running, and its extremely 
low cost of maintenance. It is recognized as the standard 
engine for electric light and railway plants. Ball & Wood 
engines are made in all types for all services requiring the 
best economy and efficiency. 


THE BALL & WOOD CO., 


Works, Elizabethport, N. J. 120 LIBERTY ST., NEW YORK CITY. 
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DIREGT-GOUPLED UNITS FOR ARG LIGHTING 


Engines Especially Designed for This Service. 
Dynamos Especially Designed for These Engines. 


GENTRAL VALVE ENGINES. 


Compound or Triple Expansion. Condensing or Non-Condensing. 
GivEe MATZTIMUM HCONOmMY.. 


Over 215,000 |. H.-P. in use and on order. 


Lowest Cost Per K. W. Hour. Highest Efficiency. Combined Sets 
Occupy Smallest Possible Floor Space. 


M.G. BULLOGK MFG. GO., (179 W. Lake St., 


CHICAG|O. 
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Builders of th + Tesla 

. Niagara and St. Saisie Westinghouse Induction Motors. 
Generators, The ony seine “supplying Niagara 

Aggregating 155,000 H.-P. 







7 . Wurts 
Lightning Arresters. 
Awarded the John Scott Medal 
by the Franklin Institute. 


New York, Atlanta, Austin, Boston, 
Buffalo, Chicago, Cincinnati, 


Our 
Shallenberger Meters. 
The only alternating-current 
meter adopted as the Standard 





by the British Board of Trade. Philadelphia, St. Louis, San Francisco, 
=" ice Syracuse, b sma 3 - c 

Denver, Mountain Electric Co. #= 

Owners of the Canada, Ahearn & Soper, Ottawa. 


Mexico, G. & O. Braniff & Co., 3 
re dediattaamine = ESD@CEIIC piersmker Pa. walegeest ino 
on. estinghouse Electric Co., Ltd., 
Pittsburg » Pa. 32 Victoria St., London. 
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NEW ENGLAND ENGINEERING CO.. 


| Waterbury, Ct. 
GONSULTING ENGINEERS, MEGNANIGAL, ELEGTRIGAL. 


A specialty made of steam plant construction and of gasworks. 
We keep a large stock of supplies for centrai stations and private plants at lowest prices. 
We sell the D. & W. Fuse. They never fail! Try them. 
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High-Grade Non-Infringing Apparatus. 


Our new Express System is adapted for use in both large and small exchanges; our Express switchboard is 
a new departure and possesses original features, being the most rapid switching apparatus ever devised. 


SELE-RESTORING DROP. 
SELE-RESTORING RIN G-OF'F". 
RAPID RINGING DEVICE. 

Drops mounted in non-inductive metal shell, combined drop and_ jack in self-contained hard-rubber case, can be 
removed and replaced in board in one minute without disturbing connections. Each drop indicates as to whether line 
is working properly. é i 

WILL PAY A DAILY DIVIDEND IN QUALITY OF SERVICE RENDERED. 


OUR AMERICAN SOLID BACK AMPLIFYING TRANSMITTER 


is the most powerful instrument yet produced. Especially built for Long and Severe Lines, and for volume of voice 
transmission, distinctness of articulation, exact reproduction of voice and durable qualities is unequaled. 


Manufacturers of full line of devices of high efficiency adapted to meet special requirements of service, includ- 
ing the best Bridging Instruments and Repeating Coils on the market. 


OVER 500 FLOURISHING EXCHANCES EQUIPPED. 
PROTECTION CUARANTEED TO PATRONS. 
EXPERT ADVICE FURNISHED. 


Correspondence solicited. Address 


AMERICAN ELECTRIC TELEPHONE COMPANY, 


Nos. {71-173 So. Canal Street, Chicago. 


waa SEE OUR EXHIBIT, INTERNATIONAL EXPOSITION, OMAHA, 1898. 
SEE OUR EXHIBIT, PARIS EXPOSITION, 1900. 





“ess 


Complete 100 Drop **Express’’ Switchboard. MEDAL AWARDED, TENNESSEE CENTENNIAL, NASHVILLE, TENN., 1897. 


MEDAL AWARDED, COTTON STATES EXPOSITION, ATLANTA, GA., 1895. 




















= 
CAN NOW SECURE 
SWITCHBOARDS, DISTRIBUTING-BOARDS, CABLE | : 
BY HERBERT LAWS WHEBB. 
_..smu» Bell Apparatus 
: 146 PACES. 138 ILLUSTRATIONS. 
OF THE 
STERLING ELECTRIC COMPANY, CONTENTS: 
Main Office, Southern Office, — we ar i. bin “oe of Aas ee ae. " ngage atl “7 
: peech. apter 3. ectric Telephony. e elephone.— ter 4, The 
71 & 73 W. ADAMS STREET, Chicago. LACLEDE BUILDING, St. Louis. ag sao ge 9 5. Current indastion, Electro-Ma sate indeuiion —thapter 6. 
The Induction Coil: Its Use in the Telephone Transmitter.—Chapter 7. The Com- 
lete Telephone Circuit.—Chapter 8. Magnet Telephones.—Chapter 9. The Bel! 
elephone iver.—Chapter 10. Other Forms of Magnet Telephones.—Chapter 11. 
The Gower, Ader and D’Arsonval Receivers: Mercadier’s Bi-telephone.—Chapter 12. 
pi a. oy vy seg bod ane soe sage wae a — — 
N YW mitters. apter 14. é Blake Transmitter. pter 15. e Long-Distance Trans- 
LONG ISLAND, - a mitter.—Chapter 16. The Solid Back ‘Transmitter.—Chapter 17. The Berliner 
A Land Ideal For Attractiwe Homes, Transmitter.—Chapter 18. The Cuttriss Transmitter.—Chapter 19. Various European 
Suited to ewery grade of income. Transmitters.—Chapter 20. The Efficiency of Carbon Transmitters.—Chapter 21. 
Ys Batteries for Telephone Work.—Chapter 22. Open Circuit Batteries.—Chapter 28. Closed 
OCEAN AND SOUND LAKES AND BA Circuit Batteries.—Chapter 24. The Practical Management of Batteries.—Chapter 25. 
All i grade Say con furnishing perfect conditions for — a oe eae Mga: age gg —_ — Pg ga his Line 
8 ’ : nstruction.—Chapter 28. Metallic Circuits.—Chapter 29. Undergroun res.— 
SPORT AND PLEASURE REST OR RECREATION Chapter 80. Lightning Arresters.—Chapter 31. Inside Wirlng.—Chapter 82. Installa- 
COOD AIR GOOD WATER GOOD ROADS tion of Telephone Instruments.—Chapter 88. Inspection and Maintenance.—Chapter 34. 
Frequent and efficient train service by the The Condenser: Its Use in Telephony.—Chapter 85. Electro-Magnetic Retardation.— 
LONC ISLAND RAILROAD. Chapter 36. Exchange Working.—Chapter 37. Small Exchanges.—Chapter 88. Party 
CINDER BALLAST NO DUST Lines: The Bridging Bell.—Chapter 39. Long Distance Telephony.—Chapter 40. 
HARD COAL ENCINES NO SMOKE Duplex Telephony.—Chapter 41, Simultaneous Telegrapby and Telephopy.—Appendix. 
EXPRESS TRAINS NO LOST TIME 
PINTSCH GAS ins itiatimattiiaaiaaiiiads. GOOD LICHT A PRACTICAL UP-TO-DATE BOOK. A TIMELY WORK. 
PERFECT CYCLING ’ ; 
Over ideal roads for tours, jaunts, or record breaking rides. Price, & 1 -0O. Postpaid. 
For illustrated, descriptive books, send in Stamps: : 
G cents for *“*Lonmg Isiand’ SzenpD Your ORDERS TO 
Ss 66 ss 6S*EUImMique Lone Isiand’ ; 
7 sed ss 6 6**Sumamer Homes’ 
2 $6 66 6**Oywclers? Paradise’ 
ae, slers’ Para ELECTRICAL REVIEW PUBLISHING COMPANY, 
Traffic Manager. Special Agt., Pass. Dept. 
LONG ISLAND CITY. ‘ 
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Western Telephone Construction Company 


MAKER OF 


GOOD TELEPHONE APPARATUS 


Largest Manufacturer of Telephone Apparatus, ‘Exclusively, in the United States 
CHICAGO 








Independent Telephone Companies 
TAEE WO TICE: 


The recent decision in San Francisco, upholding the Firman Patent for Multiple Jack Boards, does not 
in any way affect the WESTERN MULTIPLE Board. In fact it leaves the Western System the only 
one available for large exchanges that does not infringe patents owned by the supposed great monopoly. This 
is another demonstration of the soundness of the Western ‘Telephone Construction Company’s patent policy. 


Ses FARR ‘ 








elephone and Construction Supply Co. 
357 Dearborn St., te _ CHICAGO. 



















No. 6 Arm 
Telephone. 








Send for 
Catalogu 
BER 


and Latest 


[Price 


% Us 


No. 1 Farr Distant, 


























Wholesale Telephones and Supplies. 


0th Ae AMER: ROE BOREL pals «od! Gentral Energy Telephone System 
& C0., W A MARVELOUS SUCCESS. 
rite for sam- aaa : a Se twee 
MW 218 Water Street, plesand quotations ras at ee eee eden ae 
| 17 sree Street, 
— A. 0. Schooumaker é 








THE SYSTEM OF THE FUTURE . 


REGULAR EXCHLNGE EQUIPMENT 


STANDS UNEQUALED. 


for any size a naa 
SWITCH Sahy ~ Bay DaPSsie “and 
' 
— Reliable. 


TOLL LINE APPARATUS A SPECIALTY. 


In any shape or pattern write for Samples & Prices 158 WILLIAM ST., NEW YORK 








MAKING KNIFE-SWITCHES OUR SPECIALTY 
Write for full particulars, etc. 
Two new styles of Baby 


NIFE-SWITCHES 


Low Prices—that’s wealth to you. 


H. T. PAISTE CO. 
CHICAGO PHILADELPHIA 








THE ONLY MANUFACTURERS selling a full line of 
Public Exchange, Toll Line, Police, Fire Alarm, Street 
Raliway Private Plant Telephone Equipment fully 
protected by patent. We respect all patent claims 
of others. 


The Stromberg-Carlson Telephone Mfg. Go., 


72-82 W. Jackson Boulevard, CHICAGO, U. 8. A. 





OUR 


J 
ks 
CROWN BRUSH 
> 


Made flexible end-ways, 





P side-ways or stiff. Send for 
P samples and price list, and 
: compare with other makes. 






Crown Woven Wire Brush Co., Salem, Mass. 
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IHG STANDARD TaLtrHONt 
AND GhGlRIG Gb. 


Madison, Wis, 


in Calling Attention to Our Apparatus, we wish to Emphasize 


% POINTS 
QUALITY... 


Material and workmanship are the best ob- 
tainable. No effort is spared to make our 
telephones and switchboards perfect 


Headed by the unequaled ‘‘MILDE” trans- 
mitter, our other apparatus is of like efficiency 
and is the result of ingenuity and experience 


EFFICIENCY 
NOVELTY.... 


All our apparatus is honestly non-infringing, 
and therefore safe touse. We do not believe 
in business-piracy, and respect the patents of 
others 





PRICE......... 


Send forieee 
OUR COMPLETE, 
UP-TO-DATE CAT: 
ALOGUE. 


As low as compatible with the foregoing 
points and conditions. Write us and state 
your probable requirements 


Kokomo Telephones 


SPEEA Fs: 


NINE DIFFERENT LANGUAGES. 


WE ARE THE FREE FROM 
PATENTEES. LITIGATION. 








/ Conversation Transmitted CLEAR and DISTINCT, 
with no Sputtering and False Noises. 





Our Telephones are working SUCCESSFULLY where 
OTHERS have FAILED). 

We manufacture Private Lines and Exchange Equip- 
ments complete. Write for prices and catalogue. 


KOKOMO TELEPHONE AND ELECTRIC MFG. CO. 
KOKOMO, IND., U.S. A. 








RS: Seer Send Stamp for Catalogue of Prices. 


All Kinds and Parts of Telephones. 


MIANUS ELECTRIC CO., 


MIANUS, CT. 








Electrical Suppiies. 





MAKING CUT-OUTS OUR SPECIALTY 
Write for full particulars, etc. 26 styles 
of Open and Covered. 


UT-OUTS 


Money saved is money earned. 


H. T. PAISTE CO. 
PHILADELPHIA 











CHICAGO 











THE AMERICAN BELL TELEPHONE (OMPANY, 
125 MILK STREET, BOSTON, MASS. 





This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, 1891, for a combined 
telegraph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 





THE PENNSTLVANIA. ELECTRIC C0., MARIETTA, PA. 
TELEPHONES 


ALL KINDS ' HIGH-GRADE 


ALL TYPES UP-T0-DATE 
saneaate cacummiee Receivers and Desk’Phones. 





Correspondence Solicited. 


Maryland Telephone Mig. Co. 


Nos. {{ »° 13 E. LEE STREET, 


BALTIMORE, MD. 








HIGH-GRADE NON-INFRINGING 


Telephone Apparatus 


Sole Manufacturers 


BROWN LOUD-SPEAKING TRANSMITTERS. 
MINNIS SYSTEM OF TELEPHONES AND SWITCHBOARDS. 


ONLY INDEPENDENT MULTIPLE SWITCHBOARD 
ON THE MARKET. 


NEWEST TYPES. 
Interior and Intercommunicating Telephone Sets. 





SALES OFFICE: 


130 FULTON STREET, NEW YORK. 


PAUL MINNIS, Manager. 





THE LEHIGH VALLEY ROYCE & MAREAN, 


’ | = naps IN : 
GREOSOTING 00. Fe cirical Supplies 


woot setcrsmseess: WASHINGTON, D. C. 


Creosoted Lumber, Underground Conduits, | 
Telegraph Poles, Piling and Ties Furnished. | 
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Electric sada oh 
Distribution 


IN FACTORIES, ETC., IS THE BEST AND MOST | 


MODERN PRACTICE. WE MAKE 


A Specialty 
ne ce OF ELECTRIC MOTORS FOR DIRECT-CONNECT- 


ING, GEARING, or BELTING TO ALL KINDS OF 
MACHINERY 


Enclosed Motors 


FOR RUNNING IN DIRTY, DUSTY PLACES, AND 
FOR AMMUNITION HOISTS, ETC. 


CROCKER-WHEELER ELECTRIC Co. 


39 Cortlandt Street 14 S. Broad Street 1515 Old Colony Building 
NEW YORK PHILADELPHIA CHICAGO 


Works, AmPperE, N. J., U. S. A. 


COLUMBIA CARBONS 


FOR ENCLOSED ARCS. 


As Columbia is the gem orf the ocean, 
so is the COLUMBIA the gem orf Hnclosed Arc Carbons. 


4 


<4 

















MANUFACTURED BY 


THE NATIONAL CAREON CO. 





11420 Wrest Madison Aves, CLEVELAND, O. 


cae HELIOS CARBONS 43324 


ELF-LUBRICATING DIRECT CURRENT 
Se MOTOR, RUSHES, FOR CORED AND SOLIO 


ake ENCLOSED ARC LAMPS a 





THE WASHINGTON CARBON CO. 


LALA eee a he ne PA. BOSTON 524 TREMONT BLDC. 








Sockets and Receptacles. H. C. ROBERTS FLECTRIC SUPPLY 00. Hartford Switches. 


Incandescent desea 831 Arch Street, - - PHILADELPHIA. Street Hoods. 
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BUCKEY 


FACTORY PRODUCTION TRIPLED. 


QUALITY UNEQUALED. 


INCANDESCENT 
LAMPS 





TraE BPvuCchEeEYV=E: a ere CcO.-., 


Monadnock Building, Chicago. 


Oleveland, Ohio. 








T Dynamos and Motors 
0 S ih cai in Constant | Operation 
The HOBART Multipolar 


and Bipolar Dynamos and 
Motors are noted for their 


Simplicity, Durability, Efficiency 


HIGHEST QUALITY AT MOST REASONABLE PRICES 


General Electrical Appliances 


CORRESPONDENCE SOLICITED 





WRITE FOR PRICES 


Hobart Electric Mfg. Co., Troy, Ohio 


AMERICAN TOOL WORKS GO. 


vecemacuass to THE DAVIS & EGAN MACHINE TOOL CO. J 









Designers and Builders of 


IMPROVED MACHINE SHOP 
EQUIPMENTS. 


LATHES, PLANERS, BORING MILLS, SHAPERS, UP- 
RIGHT AND RADIAL DRILLS, MILLING MACHINES, 
SCREW MACHINES, BRASS WORKING TOOLS, 
PUNCHES AND SHEARS, BOLT CUTTERS, PULLEY 
> LATHES, SHAFTING LATHES, ETC. 


Works: CINCINNATI, OHIO, U. 8S. A. 


CHICAGO: PHILADELPHIA: 


EW YORK: | 3 c | BOSTON : | 
68 South Canal Street. 86 Federal Street. 19 North Seventh Street. 


NEW 
107. Liberty Street. 





Foot power 


lee Star %& Screw... | 
a .cuitiog PRESERVE YOUR COPIES 
<e fF h Automatic 
~\|) Bee \ Lathes Cross feed | 
9 and 11-inch Swing. 
New and Original Features 
Send for Catalogue B. 


SA ii Seneca Falls Mfg. Company, 
e— 420 Water St.,Seneca Falls, N.Y. 


OF THE 


Electrical ‘Review. 


BINDERS, 





Central = Co. 








| 75 cents Each..... 
Chattanooga, Tenn. 
— “pen | 
sai me = wa ag vettow Pine cross ELECTRICAL REVIEW PUB. COMP'Y, 
wubb Arms, Locust Pins 
Oak Pins, Electrical Mouldings, Oak Seectate. 41 PARK ROW, 
Large stecks on hand. Delivered prices quoted, F. O 
B. cars, your city, in any quantity. t@ Write us. | NEW YORK. 





Ww. C .Younc Mrc..Co. 


man res : a: AND EXPorr TERS OF 
patie Pe wpe SHEARS, 


TELEGRAPH ADDRESS | WoRCESTER, 
YOUNG, WORCESTER, 


WESTERN UNION 
CODE USED. 


SELIG, SONNENTHAL & Co \don. 
H. W. PEABODY & Co,, Paris. 








ADVANTAGE IS MUTUAL when you mention that you saw 
an advertisement in the ELECTRICAL REVIEW. 





Porcetain Milanufactory. 


EMPIRE CHINA WORKS, 


144-156 Creene Street, Station C, 


BROOKLYN, N. Y. 


GENUINE HARD PORCELAIN, CUT.OUTS, SWITCH 
BASES, INSULATORS, Etc. 





Miiiting Machines. 


ALL STYLES. ALL SIZES. 


PLAIN, UNIVERSAL, 
VERTICAL, 
HAND, LINCOLN. 


New and Second-Hand Machine Tools or 
Every Description. 


Large Stock. Quick Delivery. 
Send for new iin and new prices. 


THE GARVIN MACHINE CoO., 
SPRING and VARICK ‘STREETS, NEW YORK. 


Berlin Stere: 
THE GARVIN MAOHINE 0O0O., m. b. H. 
1? Berg Strasse, Berlin, ©., Germany, 





Phila. Store: 
THE GARVIN MAOHINE O0., 
61 Nerth 7th St., Phila., Pa. 
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The W. E. ELECTRIC HEATER. 


Up-to-Date Managers Appreciate Them 


OUR GENUINE PORCELAIN 
ENAMEL DEFLECTOR, No. 466 


For Incandescent Street Fixture. Fits 14-inch Hood, our No. 663 


re 


No. 663. No. 466. 
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Genuine Porcelain Enamel on Heavy Iron 





PRACTICALLY INDESTRUCTIBLE 
PERMANENTLY EFFICIENT 
REFLECTORS AND SHADES FOR EVERY PURPOSE 


The ELECTRIC HEATER is extremely valuable in heat- 
ing small offices, bath-rooms, cold corners, street railway 
waiting-rooms, and the Summer villa. The heater is perfectly 
clean, does not vitiate the air, and is portable. It is finished 


in black enamel and Japan. Manufacturers’ Prices Prompt Shipments 





SEND FOR SPECIAL BULLETIN 9 EH. 





WHEELER REFLECTOR GCO., 
Boston, Mass. 


Western Electric Company, 
_ CHICAGO. NEW YORK. 


London, 79 Coleman Street; Antwerp, 33 Rue Boudewyns; Paris, 45 Avenue de Breteuil. 


MAAbAAALASLAABDAASDDSAAASAAABAAAAAAAAAAA 


The Largest Reflector Manufacturers in the World. 
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i ee Send for a copy 


Od 


Ah 
: a Transformers 


-- ae - General Electric Type H 
pea Oil Transformer 


is first in every competitive test where the following important elements of design are considered : 









INSULATION. * « « « The safety of your customers depends upon the 
integrity of the insulation. Type H Transformers are tested for 10,000 volts. 


*TEMPERATURE RISE. Excessive Temperature Rise will cause the iron 


core losses to permanently increase and the insulation to fail. 


IRON CORE LOGS. .. tla Type H Transformer is the lowest consistent 
with the proper regulation and temperature. 


REGULATION. . .. . In Type H is two per cent or below in all but 
the smaller sizes. 





*Many competitive Transformers show a temperature rise of 100 degrees Centigrade. 


General Electric Co., "sso Schenectady, N. Y. 


Sales offices in all large cities of the United States. 
























ELECTRICAL REVIEW 


GLASS INSULATORS. 


The stock of Insulators we now-have on hand MA WS" be sold. 


We shall make a price which will MOVE them. You can afford to hold them ter future use 
WRITE FOR QUOTATIONS. 


BIBBER-WHITE COMPANY, 


49 Federal Street, 


—oe WMAS= 


aa 


NovELTY ELEGTRIG G QD. EFFICIENCY quinANTEED, PRIGES REDUCED. ~ HIGHEST POSSIBLE COMDUGTIVIT: 


PHILADELPHIA, PA. Write us, stating size, 
and let us quote you aid 


send you sample. 
Our prices will save 
you dollars. 


OHIO ELECTRIC SPECIALTY MFG. CO., TROY, OHIC. 


Vol. 33—No. 25 























~ Okonite Insulated Wires. 
Medbury Overhead Railway Material. 
Changeable Electric Headlights. 
Ageats for { Globe Metal Works’ Trolley Wheels. 
P & B Electrical Compounds. 
Perkins Incandescent Lamps. 
Schiff, Jordan & Co.’s Ship Cored Carbons. 


ELECTRICAL SUPPLIES OF EVERY KIND. 








$0044404440404000 
OUR 


> s\ ~ Hi 4 if 
+ CROWN BRUSH —J 
, 
d 

d 


Made flexible end- —_ 








side-ways or stiff. Send f 


; samples and price lst, and Crown Woven Wire Brush Co., Salem, Mass. 
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The [lonarch — Ve ! 
_ Engine-Stop | 
! 


- 7 





=——with Speed- -Limit 


attachment will positively prevent an engine from running away, and also enable it to be stopped 
from any point in the factory in case of accident, notifying the engineer at the same time. It 


is a first-class Insurance at a low cost. It closes the Throttle-Valve. Why not investigate ? 


The Monarch Manufacturing Co., 


WATERBURY, CONN. 
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IF YOU KNOW 


WHAT IS TO YOUR BEST ADVANTAGE YOU WILL 


BUY BEACONS. 
WHY? 


BECAUSE THEY ARE GUARANTEED TO AVERAGE A 
MAINTENANCE OF INITIAL C.-P. AT STANDARD EFFI- 
CIENCY FOR OVER 300 HOURS, AND TO HAVE AN 
AVERAGE LIFE OF OVER 600 HOURS. 

MULTIPLE SERIES FOR ALL CIRCUITS, MINIATURES, 
ETC. 


Beacon Lamp Co., 


New Brunswick, N. J. 























IMPROVED ELECTRIC GLOW-LAMPS 


“AND 


SAVE 45% 


“ON YOUR 


ELECTRIC CURRENT BILL 


All Types of Lamps In Stock, with or without 
Opal or Siivered Reflectors. 


LAMPS OF BEST ENGLISH MANUFACTURE. 


For Price List and Particulars apply 


IMPROVED ELECTRIC GLOW-LAMP COMPANY, Ltd. 


103 QUEEN VICTORIA STREET, LONDON, E. C. 











SAVE YOUR EYES by Using 
The KINSMAN DESK LAMPS or PORTABLES, 


~~ “a | hi The only durable fixture 
! | that will properly light a 
roll top desk and at the same 


\ time shield the eyes. 


! i\ 
fii ial 
| \ | 
\\ 
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SUITABLE FOR A HOLIDAY PRESENT. 
SEND FOR POCKET CATALOGUE. 





McLEOD, WARD & CO., 


Thames Building, NEW YORK. 


“HARDY” LAMPS 


SUSTAINED CANDLE-POWER THEIR STRONG POINT. 


THE K. & W. CO., Pittsfield, Mass. tees einer are 
“Hanger Boards, Spark Arresters and Commutator Compound. 


NEW YORK OFFICE, :.. : WESTERN REPRESENTATIVES, 
120 LIBERTY STREET. FIEYSENBERG & BADT, CHICAGO, 





The Friendly Beacon 


The sputtering taper’ served its 
purpose in helping to keep back the 
crowding dark. Then Candles, 
Lamps, Gas and Incandescent Lights, 
all took: turns, but the 


Electric Candle, 


in antique brass finish, is now pre- 
sented. 


Its simplicity and con- 
venience make it almost 
indispensable. Just turn 
the little knob at the top 
and ‘‘It Works.” 


NO DIRT, ODOR, HEAT, 
WIRES OR 
MACHINERY. 


Hang it up by your} 
bed, put it on the floor, ¥ 
chair or table at night, 
and a good light is 
ready to be turned on 
any minute. : ; 

: In going from room to 
room in the night, or 
enabling you to find at 
once just what you are 
looking for in a dark 
closet, it will give the 
greatest satisfaction. 


ASK YOUR DEALER 
OR WRITE TO 


UNITED STATES BATTERY CoO., 


256 WEST 23D STREET, NEW YORK. 
















ENCLOSED ARG LAMPS. 


THE. 


UPTON “MIDGET” 


FOR LOW-TENSION, CONSTANT- 
POTENTIAL CURRENT. 


110 Volts. 3 to 6 Amperes.” 150 Hours. 


FOR HIGH-TENSION, 
SERIES CIRCUITS. 


4to7 Amperes. 125 Hours, 


FOR ALTERNATING CURRENT. 


6,000 to 16,000 Alternations. 125 Hours. Noiseless. 


FOR 220 or 500-VOLT CIRCUITS, 
TWO OR FIVE IN SERIES. 
3to5 Amperes. 125to 150 Hours. Automatic Switch. 


FOR 220-VOLT CIRCUITS, TO 
BURN SINGLY. 


150 to 160 Volts at arc. 244 Amperes. 
125 to 150 Hours. 


BEST IN THE MARKET! 
Absolutely Steady White Light! 


NO PARTS TO WEAR OR GET OUT OF ORDER! 


THE UPTON OPEN ARC FOR ALL CIRCUITS. 


Send for Catalogues Nos. 31 and 33. 


’ STANDARD THERMOMETER ,®° ELECTRIC CO., 
PEABODY, MASS. 
AGENCIES : New York, Philadelphia, Chicago New Orleans, San Francisco, Mon' real; London, Boland: 


te 
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CLASSIFIED LIST. 


Alternators. 
arren-Medbery Co. 
Arc Lamps. (See ‘‘ Lamps."’) 
Batteries, Prim 
Bunnell & Co., aA 
Manhattan Riscirisal Supply Co. 
Peru Electric Mfg. Co. 
Roche, Wm 
Batteries, Storage. 
Crofton Storage Battery Co. 
Electric Storage Battery Co. 
Sipe & Sigler. 
Battery Material. 
Bunnell & Co., J. H. 
Bells. 
Holtzer-Cabot Electric Co. 
Ostrander & Co., W. R. 


Belts. 
Cling-Surface Mfg. Co. 
Belt Dressing. 
Cling-Surface Mfg. Co. 
Dixon Crucible Co., Joseph. 
Boilers. 
Babcock & Wilcox Co., The 
Stirling Co., The 


Books, Technical. 


Condensers (Electric). Graphite. =e. 
Marshall, Wm. Dixon Crucible Co., Jos. Becke 

Conduits. : s House Goods. 
American Vitrified Conduit Co. Central Electric Co. American Pegamoid Co. 


National Conduit & Cable Co. 


Ostrander & Co., W. R. 
Partrick, Carter & Wilkins. 


Standard Paint Co. 


Switches, Etc, 
— Electric Co. 
eral Ble coy a Switch Co. 
Genera 


Hee cong Co. 
ia Hoche £09, F. a 


Connectors and Porminale. Paiste Co., H 
Mcintire Co., The Incandescent Lampe. yoy Fete ut Telephone © 

Desk Lamps. ; New York Patent Bureau. American elephone Co. 
McLeod, Ward & Co. Instruments Costing and Recording.) Thornberry, Henry 8. {a Elec. Telephone Co. 
Pacific Electric Co. Biddle, Jas. G '  -Woltereck, Herman U. ae oo Co., J. H. 

D d Motors Bristol Co., The Pattern Lette ms aes 
ynamos an 0' . eral Electric Co. attern Letters, Connecticut Gchiee & Electric Co. 
peed by trays Keystone Electrical Instrument Co. ematen Heber. De — i e. een 

Jentra num, Eastern Telephone 

Crocker-Wheeler Electric Co. Westinghouse Electric & Mtg. Oo. mane Co. Eureka Electri ic Co. » 


Eddy Electric Mfg. Co. 

Fort hey Electric Corporation. 
General Electric Co. 

Stanley Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


Whitney Electrical Instrument Co. 


Insulators and Insulating Material. 


tral Electric Uo. 
ere China Works. 
Standard Paint Co. 


Poles, Brackets, Pins, Etc. 
Central Kiecurie Co. 
Central Mfg. Co. 

Lucke, Freu M. 


Farr 1. a and Construction Co. 
Gordon, A. Y. 

Holtzer-Cabot Electric Co. 
Manhattan Electrical Supply Co. 
a ao Co. 





Standard Underground Cable Co. Porcelain Manufacturers. urdock & Co., Wm. J. 
Electris Locomotives. Sterling Supply & Mfg. Co. Bmpire China Works. New York Telephone Uo 
Electric Novelties. Junction Boxes. Rail Bonds, Pennsylvania Electric Cc. 
Barron & Co.,James S. Ward Leonard Electric Co. forest City Electric Co. Reliable Electric Mfg. Co. 
Ohio Electric Works. ps, Arc, Roebling’s Sons Co., John A. Stanley & Patterson. 
Rodrigues. M. R. Diehi Mfg. Railway Specialties (Electric). f cowie | Electric Co. 
Electrical Instruments. Fort Wayne Electric Corporation. Central miectric Co. Stro ; = rg-Carlson Telegraph Mfg. Co. 
maa, Js ames Ch be Goneeel pieseite Oo Co. Eisotste Appliance < Company. Viaduce fae ne Mfg. Co. 
ntral Electric Co elois Electric Co. neral Kiectric Co 
General Electric Co. Jandus Electric Co. Novelty Electric Co. Victor Telephone Mfg. Co. 


Keystone Electrical Instrument Co. 


Standard a & Electric Co. 


eras Supply and Mfg. Co. 


Western Electric Co. 
Western Telephone Construction Co. 


Electrical Review Pub. Co. Whitney Electrical Instrument Co. Western Electric Co. ulcan Foundry Co. 

Van Nostrand Co., D. Electrical Supplies. ey si Electric & Mfg. Co. Westera Electric Co. wa ee Electric Co. 
Bridges, Floors, Cranes (Iron). Bibber-White Co. Lamps, Decorative. Westinghouse Elec. and Mfg. Co. hat ms Electric Co. 

Berlin Iron Bridge Co. Bunnell & Co.. J. H. Ceutral lectri ic Co. Reflectors, American Tool Works Co. 
Brushes, Dynamo, Central Electric Co. Edison Severetived: MinviatureLampCo. #rink, 1. P. Garvin Machine Co. 

Crown Woven Wire Brush Co. Electrical Appliance Co. Lamps, Inoandesosnt. Wheeler Reflector,Co. Hammacher, Schlemmer & Co. 

Goldmark & Wallace. Holtzer-Cabot Electric Co. Barron & Co., Jas. 5. Rheostats. Transformers, 

K. & W. Co. K. & W. Co. Beacon Lamp Co. Ohuv slectric Specialty Mfg. Co. Ft. Wayne Electric Corporation. 

Ohio Electric Specialty Mfg. Co. Manhatian Electricalupply Co. jowrane — Co. ™ on Ward nard Kiectric Co. Hew York & Ohio Co. “ 

vi umbia Incandescent Lamp estinghouse Electric & 

Buildings and cen Geen). Partrick, Carter & Wilkins. Edison Decorative & Miniature Lamp Co. Schools. ' Turbine Governors, ™ 

Berlin Iron Bridge Co. Peru Electric Mfg. C: ectrical Engineer Institute of Cor. 

eru Electric Mfg. Co. Edison, Jr., Thos. A. di Tnatrunsd mbard Water-Wheel Gov. Co. 

Cable Hangers. Reading Electrical Mfg. Co. General Electric Co. < . —_ = ruction. wen oe 

Standard Underground Cabie Co. Roberts Electrical Supply Co., H.C. improved Electric Glow-Lamp Co.,Ltd. Harvard University. ‘American Impulse Wheel Co. 


International Vorresp. Schools. 


Leffel & Co., Jas. 
Wires 8 and Cables. 


Royce & Marean. W. Co. 
en Oo. Western Electric Co. New York & Ohio Co. 
National Carbon Co. Engineers and Contractors. Sawyer-Man Electric Co. 
Reisinger, Hugo. New England + oe Co. Shelby E'ectric Co. 
Schiff, Jordan & Co. White ae Warren Electric & Specialty Co. 
Solar Carbon & Mfg. Co. Engines, Westinghouse Electric & Mfg. Co. 


Washington Carbon Co. 


American Engine Co. 


ties. 
Barron & Co., Jas. S. 
Ohio Electric Works. 
Steam Engine Stops. 
* Monarch Mfg. Co. 


ican Electrical Works. 

Ganerel i Electric Co. 

Crefeld Electrical Works. 
rn Electric Cable Co. 


Cars. 
Stephenson Co., John. 


Armington & Sims Co. 
Ball & 0. 
Bullock Mfg. en M. C. 


Lamp Guards. 
Wagor & Co., P. R. 
Lathes. 
Garvin Machine Co. 


Steel Spring Wire. 
Boker & Co., Hermann. 





Electric Appliance Co 
lectric ice Com: 
General Electric tric Co. — 

Indiana Rubber and Insulated Wire Co. 


Carey spring Works India Rubber & Gutta Percha Insulating 
Castings. Monarch Mfg. Co. Seneca Falis Mfg. Co. Hammacher, Schlemmer & Co. Co. 
Davis & Ludwig Foundry Co. McIntosh, Seymour & Co. Lightning Arresters, ° Manross, F. A. Montauk Multiphase Cable C: 
Rn Electric Co. Fons and Fan Motors. General Electric Co. Wallace Barnes Co. per ranoe Conduit s Low Co. 
emists. lectric Westinghouse Electric & Mfg. Co. atio 3 
Massuchiustis Chemical Co. Diehl Mfg. Co. eheahies toate “3 Storage Batteries. New York Insulated Wire Co. 
Circuit B General Electric Co. ischine Tool Posi Works Co. Crotton Storage Battery Co. Novelty Electric Co. 
Cutter iene! & Mtg. Co. ures, Gas and Electric, Garvin Machine Co. nage og — Battery Co, Okonite Co., The, 
La Roche & Co., F. cKenney & Waterbury. an Sipe & Sigler. ex ips Easaiated } yes ugh 
Ward Leonard iblectric Co. Fuse Wire and Links. card Stokers. fs b 
y Duplex Magnet Co. ; Safety Insulated Wire & Cable Co. 
Coal i Miniag Ms Mochinery. ode theo c. 8 tt Arms. oa ap Co. si a A = Electr aa Co, elie 
rady, T. Switchboar: dard Undergroun: ; 
Commatatar tend and Re . eerie Spyeenes, ie a ss an American Boctrie 7 Telephone Co. Western Electric Co. 
Forest City Electri gart Co., A. L. ‘unsell, Eugene. in x gt: 
McLennan & Oo.. K. Globes, Shades, Etc. » a, A. O General Electric Oo. ee & Gelling 
Commutator Lubricant. i aa ame estern Electric Co. Bitchie & Sons. 
Ohio Electrie Specialty Mfg. Co. Phoonix Glass Co. Becker Name Plate Co. Weatern Telephone Construction Co. Swett & Lewis Oo, 
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hedions Rubber and 
Insulated Wire Co. 


JONESBORO, IND. 
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DO YOU USE RESISTANCE WIRES? 


SPECIAL MACNET.STEEL is now being made by 


BOKER’S SUPERIOR WIRE has three times the 
resistance of german silver ; suitable for resistance in arc lamps, 
rheostats, etc. 

BOKER’S I*-l2 WIRE gives increase of resistance 
for each centigrade .000005; 13g times the resistance of german 
silver. 

We can furnish both grades in wire, sheets or ribbon. 


We also manufacture PURE MALLEABLE NICKEL in Wire and Sheets. 


STEEL MUSIC WIRE. 


requir 


Messrs. JONAS & COLVER, Ltd., which answers 


its and d 


a 


never fully met before. The steel is 





We are importers of the celebrated steel music wire made in 
Hagen, Germany, by Messrs. EICKEN & CO. This wire 
has gained a world-wide reputation for quality, uniform temper 
and accuracy of size. Wherever used it has been adopted in 
preference to other brands. We carry large stock of listed sizes. 


of exceptional quality ; carries an astonishing weight and retains 
the magnetism. 

The largest companies, after elaborate tests, have adopted 
Messrs. Jonas & Colver’s Special Magnet Steel, as it-proved superior 


to any other steel for permanent magnets. 


WESTFAELIAN NICKEL ROLLING MILL, SCHWERTE, 


GERMANY. 


HERMANN BORER & CO.-,s 


Send for catalogues, etc. 


101 & 103 DUANE STREET, NEW YORK. 








(@ 


Full of Life and Even Temper! 





SMALL re 
SSsPRIN SS | 
OF EVERY DESCRIPTION MADE BY . 


| THE WALLACE BARNES CO. 


BrisToL, Conn., U.S. A. 


to order, 


Hair Sprincs 


For Electric Indicating and Recording 
Gauges, Steam Cauges, etc. 





ESTABLISHED 1877. 
[ARGEST MFR OF HAIRSPRINGS IN US. 


Non-Magnetic Hair Springs of Phosphor-Bronze 
and other non-magnetic metals. 
Hair Springs of any description manufactured 


F. N. MANROSS, Forestville, Conn. 


‘MANROSS 


PLATINUM 6on ait oitriss, 
BAKER & CO., 


408-410-412-414 N. J. R. R. Ave., 
NEW YORK OFFICE, 121 LIBERTY STREET. 


Scrap and Native Platinum Purchased. 


NEWARK, N. Jj. 











ESTABLISHED 1857 
FLAT OR ROUND WIRE. STEEL | 
f;'oR Brass A complete assort- 
ment. of high-grade COLD 
ROLLED STEEL kept in stock, 
003 to .049 inch thickness. 
=| Springs enameled or plated. 
Tempering done at short notice. 
;| Ribbon steel made to order. 
nd samples and write for 
quotations. 








INDIA AND AMBER 


MICA 


In any shane or pattern write tan Qamatan & Prinan 


EUGENE MUNSELL 
& C0., 

218 Water Street, 
NEW YORK. 


117 Lake Street, 
CHICAGO. 











COTO 





CARY SPRING WORKS, 


240 & 242 WEST 29th STREET, 
NEW YORK CITY. 


Manufacturers of 


» WIRE and SPRINGS 


For Machinery, Motors, Clocks, 
Music Boxes, and all kinds of 
Electrical Purposes. 




















All Sizes 
Patterns 


and 











Write for sam- 
plesand quotations 









A. 0. Schoonmaker 
158 WILLIAM ST., NEW YORK 









MONTREAL 
IN WINTER 











Is one of the most charming of American 
cities—quaint and curious. The bright 
costumes of the Snowshoe Club and the 
Toboggan Club enliven every street, while 
skeighing and skating are continuous from 
November to April. 

Only 12 hours from New York or Buffalo 
by the 












NEW YORK CENTRAL. 
‘‘AMERICA’S GREATEST RAILROAD.” 









For a copy of “America’s Great, Resorts,” send a two-cent 
stamp to George H. Daniels, General Passenger Agent, 
Girand Central Station, New York. 












LI 





W. D. Howells 





Henry James 





Rudyard Kipling 





Edmund Gosse 


elc%eSc 


TERATURE 


%e@%e°® 





is an international weekly journa! of literary criticism. It is a comparatively 
new periodical, which has been recognized from its first number as a review 
of the highest standing. 


CRITICAL REVIEWS 


Thoughtful, thorough, and comprehensive reviews of all important publica- 
tions in the civilized world. French, German, Italian, Spanish, as well as 
English and American works, are treated from week to week. 


BELLES-LETTRES 


Special articles appear weekly in the paper, sometimes under the title of 
‘Among My Books,” written by such well-known authors and critics as 


EDMUND GOSSE MAX MULLER 
SIR HERBERT MAXWELL DEAN STUBBS 


and from time to time original pieces of literary work, poems, fiction, and 
essays are published, but in each case only from the pens of world-famous 
writers, such as 


RUDYARD KIPLING GEORGE MEREDITH 


Each week a leading article in the nature of an editorial appears. These 
leaders are prepared by the editor, and deal exclusively with literary subjects 


AMERICAN LETTERS 


The Bi-weekly letter, written by William Dean Howells, deals in that 
author's original and keen way with subjects of vital interest in the American 
world of letters and art 


FOREIGN LETTERS 


French, English, German, and Italian letters will be published, making this 
periodical! of great value to readers interested in the growth of literature 
Occasional work by Henry James, and men of like ability, willalso appear. 


SPECIAL SUPPLEMENTS 


will be published, devoted to descriptive articles on such subjects as rare and 
curious books, book-plates, special editions of famous books, noteworthy 
American editions, etc. 


A PREMIUM OFFER 


FREE A full set of LITERATURE’S famous portrait supplements of 
distinguished men of letters (30 in all) for one year’s subscription 


Trial Subscription, 4 Weeks, 25 Cts. 
10 Cents a Copy Subscription, $4 00 a Year 


Address HARPER & BROTHERS, Publishers, New York, N. Y. 
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THE BRADY MAST-ARMS, 


T. H. BRADY, New Britain, Conn., 


Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackets and 
other Specialties for Construction 
Work.—Catalogues and Prices fur- 
mished on application. 





DESIGNERS 
ENGRAVERS 


By ALL METHODS 


Electrical Machinery 
and Annaratus 


A SPECIALTY 
GET OUR PRICES AND 
SPECIMENS BEFORE BUYING. 


THE BROWN-BIERCE 


COMPANY. 


DAYTON. OHIO. 








NAME - neta fs 

BFlectrical © 
Rewview- 

WHEN WRITING TO ADVERTISERS. 
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Westinghouse 
MILL AND FE ACTO RY We supply it in the most economical form. By the 


p O ER “Westinghouse System” of electrical transmission a distant 
\ \ * 


water-fall may be made to furnish cheap and unfailing power 
for your mill or factory. Its introduction makes poor properties good ones. Full information upon application. 








e e aoe te eS ee - 5 
Westinghouse Electric age care Westinghouse Electric Co., Ltd., 
& MFG. CO., Pittsburg, Pa. WEST'NGHouSE | 32 Victoria Street, 
and all principal cities in United States. LONDON, ENGLAND. 








| 1S A GUARANTEE. 


The name of Westinghouse is a guarantee. 
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PERU GOODS ARE THE BEST GOODS 


IT’S TRUE THAT this new and all porcelain Transformer Fuse Plug is one of the 
best of: our specialties. While being compact and simple in design, 
it allows the use of a much longer fuse than any other. 

Fuses replaced in any kind of weather with absolute safety. 


MANUFACTURERS OF 
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Laclede Carbon Batteries, Hercules Batteries, Rosettes, Switches, Mains, Branches, Multiple 
Circuit Tablet Boards, and Electrical Specialties. 


PERU ELEGTRIG MANUFAGTURING GOMPANY, 


PHBRVU, INDIANA. 


Send for Circulars illustrating New York Office, St. Paul Building, 220 Broadway. 
PATENTED. New Porcelain Specialties. 


T ‘ on N is poor economy; the remedy can only be 
| O T ci TE temporary. We guarantee that a belt full of 

CLING=SURFACE cannor siip; and also 
A BELT that slips that the belts can be run slack, which in itself 


is a great saving in time, bother, belts and extra friction on bearings. 





A SAMPLE CAN WILL PROVE IT. 


CLING-SURFACE MFG. C0., 178-184 Virginia St, Buffalo, N. Y. 
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: THE MONTAUK MULTIPHASE CABLE A SUCCESS. 

% 

¢ a 

’ MSULATION BETWEEN CONDUCTORS Being thermostatic in every infinitesimal part, it is alive to 

+ l any dangerous heat or flame and gives automatic warning of same ° 

+ TO ANY DESIRED POINT. It is so constructed that it can be used in ry 

2 MEO place of plain wire for all interior adaptions such as bells, telephone, + 

+ pn PPER CONDUCTOR district service, etc. It saves the expense of a watchman by + 

* SEES ee ne acting as a burglar alarm, giving instantaneous warning when eb 

+ cut or disturbed in any way. + 
INSULATION BETWEEN CONDUCTORS. ¢ 

: HAS PROVED THOROUGHLY SUCCESSFUL WHEREVER INSTALLED. } 

4 Adopted by Gamewell Auxiliary Fire Alarm Company. Montauk Cables are small, neat, flexible and perfectly insulated. Furnishedin 4 

$ dampproof, waterproof or decorative construction, and in any desired color or length. Conductors are standardized to equal carrying + 

: capacity. Samples and descriptive matter on application. Use demonstrated at our office. + 

} MONTAUK MULTIPHASE CABLE COMPANY, 100 Broadway, New York. — Telephone, 4031 Cortlandt. } 

* 
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MAKING CuT-OUTS OUR SPECIALTY: 
Write for full particulars, etc. 
of Open and Covered. 


UT-OUTS 


Money saved is money earned. 


H. T. PAISTE CO. 
PHILADELPHIA 





26 styles 











ANNUNCIATORS AND BELLS. 


CATALOGUES AND PRICES ON APPLICATION. 


PARTRICK, CARTER & WILKINS. 125 South 2d St., 





WIRES AND CABLES 


CHICAGO 
have been, are now, 
and always will be 


il mA THE BEST 














PHILADELPHIA. 
Ta 


INDIA RUBBER i GUTTA-PERCHA INSULATING CO. 


MAIN OFFICE, GLENWOOD WORKS, 


J. W. GODFREY, Manager ‘e” 
15 Cortiandt St.,. NEW YOR 





YONKERS, NN. Y. 








THe CLARK” WIRE 


FOR SWITCHBOARD, RAILWAY 
AND MOTOR USE. 


All sizes of stranded and flexible wire 
and cables with Clark's insulation. 


"CLARK WIRE ~ 





tnspector Boston Fire Underwriters’ Union says:—‘A thoroughly rellable and 
desirable wire In every respect.’’ 


The Clark wire has been before the public, and in use for the 
universal favor. We guarantee our insulation wherever used, Aerial, 
our net prices are as low, if not lower than any other first-class insulated wire 
mail Catalogues, with terms and discounts for quantities. 


EASTERN ELECTRIC CABLE COMPANY, 
sels S4NENmardcrmeLte 61-63 Hampshire St., BOSTON, MASS, 


HERBEh™ H. EMSTIS. President and Electrician. 


FORT WAYNE ELECTRIC CORPORATION 


FORT WAYNE, IND. 


t 10 years, and has met with 
fna ~~) or Submarine, an: 
. We skall be p Jeased ¢ to 








APPARATUS FOR 
ARC, DIRECT-CURRENT AND ALTERNATING 
INCANDESCENT LIGHTING AND POWER 
TRANSMISSION. 





























Will continue to give week by week during 1899, by means of illustrations 
) and text, all the important news of the world in a clear and concise manner. 
¢ POLITICS ART 
§ Independent of parties, devoted to The leading artists of the country 
e good govert rnment, it will not hesitate will contribute to the pages of the 
@ to approve or disapprove, whatever WEEKLY, as heretofore, making it 
é the situation may be the foremost illustrated weekly 
é Cuba and the Philippines Hawaii and Porto Rico 
( Special articies will appear on these These places will be similarly treated 
) two countries by Messrs. Phil. by Caspar Whitney and W. 
a Robinson and F. D. Millet, both Dinwiddie, who likewise made a 
DI of whom made special journeystothe study of the places. 


islands. 


oo. SHE “BEST... 
PICTORIAL HISTORY OF THE YEAR 


is what HARPER'S WEEKLY has been in the past and will be in the 
future. The great work accomy lished in the late Spanish-American war is 
chasactesietic of the WEEKLY’S live and energetic policy. 


SERIAL STORIES 
WHEN THE SLEEPER WAKES, By H. G. Wells 
WITH SWORD AND CRUCIFIX. _—_ By E. S. Van Zile 
THE CONSPIRATORS By R. W. Chambers 
















R. W. Chambers 


Some Short-Story Contributors 


Owen Hall F.J.MeCarthy H. S. Merriman 
H.S. Williams John Corbin M. S. Briscoe 


ALASKA 


and its resources wil! be the subject 
of a series of papers by Edward J. 
Spurr. 


This Busy World 


by E. S. Martin, will continue to 
amuse and instruct its readers. 


W. E. Norris 
E. F. Benson 


THE WEST 


and its industries will be treated in 
a series of articles by Franklin 
Matthews. 


The London Letter 
will be written by Arnold White, 
and will be full of timely matter. 
AMATEUR ATHLETICS 
will be continued weekly by its well-known editor, Mr. Caspar Whitney 





Caspar Whitney 
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Subscription, $4 00a Year 





10 Cents a Copy 
Address HARPER & BROTHERS, Publishers, New York, N. Y. 






Frank!in Matthews 
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WE ARE SELLING 


$ 8.00 Electric Bell Outfits for.......... 3 1.00 









— 
f-\— 21.00 Telephones, complete, for........ 6.95 
é 12.00 Fan Mecons, with Batteries, for. 5.95 
8.00 Electric Hand Lanterns for...... .00 
10.00 Electric Carriage Lights for...... 8.95 
8.00 Medical Batteries for............. 8.95 
5.00 Electric Belts, the genuine, for.. 100 
8.00 Necktie Lights 1.50 
14-Candle Hanging Lamp,with Battery. 1000 


Telegraph Outfits, complete, for 
: Miniature Electric Lamps for..... 
$6 Electric Bicycle Sewing Machine Motors for 

Lights, $2.75 All Electrical Books at low prices. 


We undersell all on Everything Electrical. 


OHIO ELECTRIC WORKS, CLEVELAND, O. 
HEADQUARTERS FOR ELECTRIC NOVELTIES AND SUPPLIES. 
Agents wanted. Send for New Catalogue just out. 


ELECTRICAL BOOKS 


eee eR ee<e 


GREATLY REDUCED PRICES. 














The EvecrricaL REvIEw in rearranging its Book Department desires to dispose 
of a number of Electrical Books which are slightly shelf-worn, but are in good 
condition otherwise. We quote the original list price, and the price at which we will 
sell them net. 


Net. List. 





List. Net 
Atkinson. “Elements of Static Elec- Joubert, Foster & Atkinson. ‘‘ Elemen- 
BO sen. dapsaceansanectieesennnk al $1 50 $0 50 tary Treatise on Electricity and Mag- 
Atkinson. “The Magnetic Circuit in RO ics -cccctessadcenescclcceneegn $2 25 $1 50 
Theory and Practice’’............... 400 300 | Morton & Hammer. “The rca or : 
Angell. ‘Magnetism and Electricity *’.. 100 0 50 Fhotogenpay of the levmiip”......; = ee 
Carhart ‘ University Physics.”’ Part II, Niblett. “A Popular Lonimnes on Porta- 
Heut, Electricity and Magnetism... 1 50 1 00 CVO WOOT a os osincccesccccccence 100 075 
Colvin 3 ene ‘* Machine Shop oF se ‘*Magnetism and Rioctricity. ie 
MARNND cnc. sncxbeeinit a ueeseednonpanion 0 35 Manual for Students in Advanced 
The a Primers. in Vol. i,” F Ao ade ve sae se eeeneeseunurene 1 50 
gg Me me ge oy LS Prindle. ‘Electric Railway of To-Day”. 0 50 0 15 
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The Phoenix Glass Company 
Invite your special attention to their large and 
varied assortment of Electric Globes and Shades 
for all systems of Arc and Incandescent Lighting. 
Outer Globes and Inners for Enclosed Arc Lamps a 


| Ae 
Have you our No. g ‘Caratomie: 


413 Penn Avenue, Pittsburgh, Penn. 
15 Murray Street, = = New York. 
107 Madison Street, = Chicago, Ill. 


YOU WILL usz 
CHEAP WIRES vem D 


FURNISH TRADE MARK 


OKONITE mo MARSON TAPES 


TO MEND LEAKS. 


THE OKONITE COMPANY, 


(POSTAL TELEGRAPH BUILDING) 


253 BROADWAY, NEW YORK. 


General Western Agents: CENTRAL ELECTRIC CO., Chicago, Il. 
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THE STANDARD 
: ELECTRICAL COMPOUNDS. 
ARMATURE AND FIELD-COIL 
Ne RUBEROID MOTOR CLOTH. 

The Standard Dithieenewon: 


VARNISH. 
Chicago Ofice, 81-83 JOHN STREET, N.Y. 


INSULATING TAPE. 





Write for 
Particulars. 




















FOREST City ELEcTRIC 








OUR STEREOPTICON LAMP 


has a spiral filament in the form of 
an open watch spring. It gives 50 
C.-P. at 50 to 120 volts. Candelabra, 
Decorative and Miniature Lamps 
and Receptacles described in Cat- 
alogue No. 9;044. X-Ray Tubes and 
Fluoroscopes in Catalogue No. 9,050. 


Epison DEcoRATIVE & MINIATURE 
Lamp Deprt., 
(General Electric Co.) 


Harrison, N. Pe 














ROLL DROP 


COMMUTATOR BARS 





CLEVELAND O. 


HAVE STOOD THE JEST OFTIME § 









oe Whitney Electrical Inst. Co., 
PENACOOK, N. H. 


MANUFACTURERS 


High-Grade ‘Apparatus. 


Send For Catalogue. 


We manufacture not only Single 
and Double Pole Circuit Breakers of 
capacity up to 8,000 amperes, but 
also Double Pole, Double Coil and 
Triple Pole instrum nts suitable for 
overload only, for underload only, 
and for over and und rload com- 
bined, either direct or alternating 
current. 


-T-é 
CIRCUIT BREAKERS 


CUTTER ELECTRICAL CO.. PHILADELPHIA 


= 
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FARADAY CARBON COMPANY, 


GuGUTRIG UGH] CARBONS 


THANNETTH, PA. 


CARBON SPECIALTIES 


Battery Cylinders, Telephone Transmitte: 
.Carbons, Carbon Brushes and Electric 
Light Carbons. 


SOLAR CARBON & MANUFACTURING CO. 


239 FIFTH AVENUE, PITTSBURGH, PA. ; 
Motors for special purposes at short notice. 1896 Di 


PREMIER PRODUCTS. x=Scccoss 


Mie R. Rodrigues, 12 Whippie Stes Brookiyn, N. ¥ . 








~ Electric Motors of all sized, *front'10 dz.'in weight up 
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AND EFFICIENCY 


HUGO REISINGER. NEW YORK. 


SIECRA DA) NUEE TEERG 
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GURRENE 
AKGERMES 


i 


‘CINK Yo \ABSOLUTELY STEADY 
\ NN 
»\  \ \ AND ‘BRILLIANT LIGHT. 
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THE BALL & WOOD HIGH-SPEED ENGINE 


is noted for its smooth and silent running, and its extremely 
low cost of maintenance. It is recognized as the standard 
engine for electric light and railway plants. Ball & Wood 
engines are made in all types for all services requiring the 
best economy and efficiency. 


THE BALL & WOOD CO., 


Works, Elizabethport, NJ." -”-*«$20 LIBERTY ST., NEW YORK CITY. 
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:; NEW ENGLAND ENGINEERING CO., 


wWwWaterbury, Ct. 
GONSULTING ENGINEERS, MEGNANIGAL, ELEGTRIGAL. 


A specialty made of steam plant construction and of gasworks. 
We keep a large stock of supplies for central stations and private plants at lowest prices. 
We sell the D. & W. Fuse. They never fail! Try them. 
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SANTO DOMINGO FALLING 
INTO LINE 


The first direct-connected electric lighting 
plant on the island to be installed by the Por- 
venir Sugar Estate. The plant consists of an 
American- Ball Engine and -direct-connected 
generator of 25 K. W. capacity. the complete 


plant being built by the 


AMERICAN ENCINE COMPANY 
48 Raritan Avenue, BOUND BROOK, N. J. 
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BUILT re - ~ THE wicrenn GORDON 


b Adjustable. Transmitter Arm 
TELEPHONES 


Can be raixed, lowered or swung laterally, instantly, to suit the user. 
for Intercommunicating and Exchange 


A. Y. GORDON, Patentee and Manufacturer, 
Work of the Most Careful Mechanical 
and Electrical Construction. 

















MASSILLON, OHIO... 
Lowest Price on Market ! | 








: Western Telephone Construction Co. 
SEND FOR CATALOGUE AND PRICES. a CLINTON STREET, CHICAGO, WL. - | 


Largest Manufacturers of 


RE L] A B LE ' LECTRI F Mi FG. C0. ) TELEPHONES AND SWITCHBOARDS EXCLUSIVELY 


WORCESTER, MASS. IN THE UNITED STATES. 


Ness Automatic Switch Telephone System 


=== FoR = 
HOTELS, WAREHOUSES, FACTORIES, SCHOOLS, [NrERcoMMUNICATION IS DESIRABLE. 


No ‘‘Central” is required, as each station does its own connecting by simply turning the switch to the desired number, while the act 












of replacing the receiver will disconnect and restore lever to its own point. 
ie = The switch is well constructed mechanic: ully, and all the working parts which are liable to wear are of ‘‘ Stubbs” steel and case hard- 
f ned. 
Two styles of instruments are made up, one with battery call, the other with magneto; the latter, which is illustrated herewith, is 


ihe more desirable form where lines are run outside to connect different buildings. 
MANUFACTURED BY 


THE HOLTZER-CABOT ELECTRIC COMPANY, 


BOSTON (BROOKLINE), MASS. 





5.77 CENTS 
A WEEK 


$ 
3 
3 
FOR A SENSIBLE, 
MONTHS a valuable Christmas 





W) HIS means that Three Dollars sent 
"to the ELECTRICAL REVIEW, 
Times Building, New York City, 
will enable you to secure for a 


PRACTICAL AN D present, by which he will remem- 


VALUABLE ber you kindly and benefit himself—52 times a 
| year—in reading the oldest, best, brightest and most 
widely-quoted electrical weekly in the world, to wit: 


CH RISTMAS THE ELECTRICAL REVIEW. 
PRESENT. ren 4. 


43 Park Row, NEW YORK. 
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THE IWE RECEIVER. 


A STRICTLY 
EXIIGEH-GRADE RECEIVER 


PONY TYPE. 
DOUBLE-POLE. 
HARD-RUBBER CASE. 
PLATE BINDING-POSTS. 
BEST STEEL MAGNETS. 
q@ WEIGHT, 12 OZ. 
Magnet is supported near 
the diaphragm so that the 
Special price in quantities. 






change in temperature doves not affect adjusiment. 


WM. J. MURDOCK & CO., 160 Congress St., Boston, Mass. 








TES RECEIVER 


which we designate as our ‘‘ EN@Lish STANDARD No. 68,” is, without question, the most 
cfticient and carefully constructed compound receiver ever placed on the market. 

In its construction, nothing but the very best of materials are used. 

The compound magnets are supported from the diaphragm end by a heavy metal 
plate making it impossible for the adjustment to change by the expansion or contraction 


of the shell. 
The case is hard rubber and the magnet tip which is polished and _ nickeled, is 


surrounded by a boxwood spool wound with silk insulated wire. 
Order a sample and be convinced of its efficiency. 
MANUFACTURED ONLY BY THE 


Connecticut Telephone & Electric Co. 


MERIDEN, CONN. 
Chicago Office, No. 195 La Salle Street. 


NEW STANDARD 
DRY BATTERY. 


U. S. Naval Standard for gun-firing, It will 
please you in every way for open-circuit work. Made in 
any style from 1,3; to 3 in. diam., and 2 to 7 in. high. 
The only reliable cell (dry) now before the public. 


WILLIAM ROCHE, 


NEW YORK. 








sth yD YARD etc. 


pavBATTERY 


TRape MARK 


2SED Greenwich St., 








FOUR CREAT TRAINS. 


“NEW YORK & BOSTON MORNING 
SPECIAL,” 


BETWEEN 


ST. LOUIS, PEORIA. INDIANAPOLIS. CINCINNATI, 
COL . CLEVEL BUFFALO, NEW 
| SYORK AND BOSTON 


| “KNICKERBOCKER SPECIAL,” 


BETWEEN 


| ST. ae. INDIANAPOLIS, Ko ey thy 
AND, NEW YORK’ AND BOSTO 


“SOUTHWESTERN LIMITED,” 


CLEVE- 








1-16 Horse-Power, Price, $100 


1-4 on ae a 2 s° BETWEEN 
a ms - 7 SO CINCINNATI, COLUMBUS. CLEVELAND, NEW YORK 
10 00 AND BOSTON. 
1,000.Watt Alternator, “‘ 75 — 
Book of working drawings and instructions for | “WHITE CITY SPECIAL ” 
] 


building and winding given free with each set. 
Hand Dynamo and Lamp, all ready to run, $3.50 | 
Book telling how to make a 2-light Dynamo, We. | 
Catalogue free. 
BUBIER ELECTRIC Co., 


Box 907, LYNN, MASS. | 


BETWEEN 
CINCINNATI, LOUISVILLE, INDIANAPOLIS 
AND CHICAGO, 
'M.E. INGALLS, E. 0. “McCORMICK, W.J. LYNCH, 


President. 





TEN REASONS 


why you should buy your 


lecien TELEPHONES and SUPPLIES 








from us. 
{—Our Prices are right. 
2—Our weenenty and quality 


uo,unanapunst . is the est 
seaccewebooals 3—Our Switchboards are the 
Bsonuees pean aa latest. 
peerem, Feo . 4—Our Receivers have no equal. 
Scsbcasauaeal ‘.5—Our Transmitters are perfect 
, Non-Packing. 
G—We can fill your orders 
promptly. 
7—We have no old patterns or 
devices. 


8—We want your business. 


§—Notice the quality of our 
magnetos. 


{0—All our goods are guaranteed. 








Send for Catalogue and Prices. 











Makers of Switchboards, Telephones, 
Receivers, Transmitters, Long-Distance 
Arms, Induction Coils, Repeating Coils, 
Lightning Arresters, pe” Connecting 

ells. 


Boards, Magneto Batteries, 


Switches and Parts. 


ELECTRIC CC co., 
CHICAGO, ILL. 

















EVREKA 
Nos. 157-159 South Canal Street, 











Pass. Traffic Mgr. Asst. Gen. P. & T. Agt 


TELEPHONES. 


Over 50 STYLES to select from. 


Our Catalogues, etc., 
for the asking..-- 


Reliable information 
that will start you right 
and keep you right. 


LATEST__. 
IMPROVEMENTS. 





DE VEADU & CO. 


26 ROSE STREET, NEW YORK. 
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_ GRADE NON-INFRINGING APPARATUS. 


LARGEST MANUFACTURERS OF TELEPHONES AND ACCESSCRIES IN THE U. S. 


Our new Express wi stem is ddapted for use in both large and 
small exchanges; our Express switchboard 1s a new departure 
and possesses original features, being the most rapid switching 
apparatus ever devised. 

SELF-RESTORING DROP. 
SELF-RESTORING RING-OFF. 
RAPID RINGING DEVICE. 

Drops mounted in non-inductive metal shell, combined drop 
and jack in self-contained hard-rubber case, ¢ n be removed and 
replaced in bord in one minute without disturbing connections. 
Each diop indicates as to whether line is working properly. 

WILL PAY A DAILY DIVIDEND IN QUALITY OF SERVICE RENDERED. 


OUR AMERICAN SOLID BACK AMPLIFYING TRANSMITTER 


is the most powerful instrument yet produced. Especially built for 
Long and Severe Lines, and for volume of voice transmission, distinct- 
ness of articulation, exact reproduction of voice and durable qualities 
is unequaled. 


Manufacturers of full line of devices of high efficienc: ~ 4 adapted to meet 
special requirements of service, a ea the best Bridging Instruments 
and Repeating Coils on the market. 


OVER 600 FLOURISHING EXCHANGES EQUIPPED. 
PROTECTION GUARANTEED TO PATRONS. 
EXPERT ADVICE FURNISHED. 


Correspondence solicited. Address 


AMERICAN ELECTRIC TELEPHONE CO. 


Nos. 171-173 So. Canal Street, Chicago. 


SEE OUR EXHIBIT. INTERNATIONAL FXPOSITION, OMAHA, 1898. 
SEE OUK EXHIBIT, PARIS EXPOSITION, 1900. 

MEDAL AWARDED, COTTON STATES EXPOSITION, ATLANTA, GA., 

MEDAL AWARDED, TENNESSEE CENTENMIAL, NASHVILLE, TENN., 1897. 


b 


as s shown in cut, will talk 
100 miles. a 
5. Price, - @&.00 


TWO: CELL, SWINGING-ARM. TELEPHONE, . .$7.75 : 
HARD RUBBER RECEIVERS,. . . . 65 
ELECTROSE RECEIVERS, . . . . AJ 


Above goods first-class in every respect. Send for catalogue, 


MUAMUS ELEGTRIG GO, MIANUS, CON 
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High-Grade Magneto Bell, No. 1. High-Grade Magneto Bell, No. 8. 


MAGNETO BELLS AND TELEPHONES FOR EXCHANGES, 
TOLL LINES AND PRIVATE LINES. 


SEND FOR CATALOGUE. 


FARR TELEPHONE AND CONSTRUCTION SUPPLY 60... 


367 DEARBORN ST., CHICAGO. 














Telephone Service 
at Your Office 


is a recognized part ef busi- 
ness equipment 


Telephone Service 
at Your House 


is a convenience that once 
experienced will never be 
relinquished. 

Message Rates make the 
cost of the service very mod 
erate. 


NEW YORK TELEPHONE COMPARY 
15 Dey St, 962 Broadway, 115 West 88th 











ELECTRIC CONDENSERS. 


WM. MARSHALL, Manufacturer. 
STANDARDS A SPECIALTY 
709 Lexington Avenue, New York. 











Dinoeo Circuit Tm Ling SvsteN 


far better than the bridging or series. 


Absolutely free from the patent claims of others, 
including the broad claims of the Carbe patent for 
bridging telephone system recently upheld as valid in 

; Pennsylvania. ; 


~— DON'T BUY A LAWSUIT. 
@ BUY S-C APPARATUS. 


All goods fully patented. Non-infringing. 
“GUARANTEED INDEFINITE. 


The only manufacturers selling a full line of Public 
_Exchange, ‘Toll Line, Police, Fire-Alarm, Street Railway 
and Private Plant Telephone Equipment, fully protected 
by patent. We respect a:l patent claims of others. 


— THE 


STROMBERG-GARLSON TELEPHONE MFG. C0 


72-82 W. JACKSON BOULEVARD, CHICAGO, ILL. 





THE PENNSYLVANIA ELECTRIC CO. MARIETTA, PA. 





AND 


Shook the Plum Tree at Omaha Exposition 
HIGHEST AWARD ‘Sika 


THEM 
FOR 


Superior Telephone Apparatus, 


THE 





CATALOGUES COME QUICKLY when you mention. the ; 
ELECTRICAL REVIEW to the advertiser. oa § 








THE AMERICAN BELL TELEPHONE (OMPANY, 
(25 MILK STREET, BOSTON, MASS. 





This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, 1891, for a combined 
telegraph and telephone, covering al! 
forms .of microphone transmitters or 
contact telephones, | 


a? 


i; 


a 








